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(54) ORGANIC ELECTROLUMINESCENT ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic electroluminescent 
element providing high light emission efficiency. 

SOLUTION: In this organic electroluminescent element formed between 
both electrode layers, namely, an anode layer and a cathode layer and 
provided with a light emitting layer having host agent and dope agent 
irradiating phosphorescence, a positive hole carrier layer, and an electron 
carrier layer, the host agent is composed of polymer having repeated unit 
expressed by the general formula (1) or (2). In the formula (1), R denotes 
any of hydrogen, aliphatic hydrocarbon group, aromatic hydrocarbon group, 
ether group, and heterocyclic group. In the formula (2), R denotes any of 
hydrogen, aliphatic hydrocarbon group, aromatic hydrocarbon group, ether 
group, and heterocyclic group. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The organic electroluminescent element characterized by said host agent consisting of 
a conductive polymer in the organic electroluminescent element possessing the luminous layer 
which is formed between an anode plate layer and the two-electrodes layer of catholyte, and has 
a host agent and the doping agent which emits phosphorescence, an electron hole transportation 
layer, and an electronic transportation layer. 
[Claim 2] Said conductive polymer is [Formula 1]. 



(R shows hydrogen, an aliphatic hydrocarbon radical, an aromatic hydrocarbon radical, a ether 
group, or a heterocycle radical among a general formula [-izing 1].) A general formula [-izing 1] 
or [Formula 2] 



(R shows hydrogen, an aliphatic hydrocarbon radical, an aromatic hydrocarbon radical, a ether 
group, or a heterocycle radical among a general formula [-izing 2].) The organic 
electroluminescent element according to claim 1 characterized by consisting of polymers which 
have the repeat unit expressed with a general formula [-izing 2]. 

[Claim 3] The polymer which repeats the above [-izing 1] or [-izing 2], and it has in a unit is an 
organic electroluminescent element according to claim 2 characterized by consisting of a 
copolymer. 

[Claim 4] R in the repeat unit expressed with the above [-izing 1] or [-izing 2] is an organic 
electroluminescent element according to claim 2 or 3 characterized by consisting of a with a 
carbon number of 15 or less alkyl group. 

[Claim 5] R in the repeat unit expressed with the above [-izing 1] or [-izing 2] is an organic 
electroluminescent element according to claim 2 or 3 characterized by consisting of a with a 
carbon number of 1 5 or less alkoxyl group. 

[Claim 6] R in the repeat unit expressed with the above [-izing 1] or [-izing 2] is an organic 
electroluminescent element according to claim 2 or 3 characterized by consisting of the 



CLAIMS 





substituent which has an aryl group. 

[Claim 7] The polymer which repeats the above [-izing 1] or [-izing 2], and it has as a unit So 
that it may be meltable to the solvent which makes insoluble the electronic transportability 
matter which constitutes said electronic transportation layer while it is meltable to the solvent 
which makes insoluble the electron hole transportability matter which constitutes said electron 
hole transportation layer An organic electroluminescent element given in the substituent 
expressed as R during the above [-izing 1] or [-izing 2] or claim 2 characterized by choosing the 
molecular weight of said polymer thru/or any 1 term of 6. 

[Claim 8] In order to carry out to or less more than 8.9(cal/cm3) l/213.0(cal/cm3) 1/2, the 
solubility parameter range in the room temperature of said electron hole transportability matter 
said polymer The solubility parameter in a room temperature belongs to more than 7.0(cal/cm3) 
l/28.9(cal/cm3) 1 / less than two range. N pentane, a hexane, a heptane, n-octane, n-nonane, n- 
Deccan, The organic electroluminescent element according to claim 7 characterized by being 
meltable to the solvent of either 1-decene, a methylcyclohexane, a cyclohexane, 1- 
chloropropane, tetrachloromethane, ethylbenzene or meta xylene. 

[Claim 9] While making the solubility parameter range in the room temperature of said electron 
hole transportability matter into or less more than 8.9(cal/cm3) l/210.0(cal/cm3) 1/2 In order to 
carry out to or less more than 7.0(cal/cm3) l/28.4(cal/cm3) 1/2, the solubility parameter range in 
the room temperature of said electronic transportability matter said polymer The solubility 
parameter in a room temperature belongs to 8.9(cal/cm3) 1 / less than two range more greatly 
than 8.4(cal/cm3) 1/2. The organic electroluminescent element according to claim 7 
characterized by being meltable to the solvent of either tetrachloromethane, ethylbenzene or 
meta xylene. 

[Claim 10] While making the solubility parameter range in the room temperature of said electron 
hole transportability matter into or less more than 8.9(cal/cm3) l/210.0(cal/cm3) 1/2 In order to 
carry out to or less more than 7.0(cal/cm3) l/28.4(cal/cm3) 1/2, the solubility parameter range in 
the room temperature of said electronic transportability matter said polymer The solubility 
parameter in a room temperature belongs to 13.0(cal/cm3) 1 / two or less range more greatly than 
10.0(cal/cm3) 1/2. The organic electroluminescent element according to claim 7 characterized by 
being meltable to the solvent of either alpha BUROMO naphthalene, nitroethane, an acetonitrile 
or nitromethane. 

[Claim 11] While making the solubility parameter range in the room temperature of said electron 
hole transportability matter into or less more than 8.9(cal/cm3) l/210.0(cal/cm3) 1/2 In order to 
carry out to or less more than 1 1 .5(cal/cm3) <SUP>l/213.0(cal/cm3) 1/2, the solubility 
parameter range in the room temperature of said electronic transportability matter The solubility 
parameter in a room temperature is larger than 10.0(cal/cm3) 1/2, and said polymer belongs to 
1 1.5(cal/cm3) 1 / less than two range. The organic electroluminescent element according to 
claim 7 characterized by being meltable to the solvent of either alpha BUROMO naphthalene or 
nitroethane. 

[Claim 12] Said doping agent is [Formula 3]. 



(Ar may show an aryl group among a general formula [-izing 3], XI 2 and XI 3 may show an 
aliphatic hydrocarbon radical, an aromatic hydrocarbon radical, a ether group, or a heterocycle 




radical independently, respectively, a ring may condense in Ar and XI 2, and n is or more 1 three 
or less integer.) An organic electroluminescent element given in claim 1 characterized by 
consisting of the compound expressed with a general formula [-izing 3] thru/or any 1 term of 1 1. 
[Claim 13] Said doping agent is [Formula 4]. 




the inside of a general formula [-izing 4], and R1-R8 — respectively — independent - hydrogen 
and an aliphatic hydrocarbon radical — an aromatic hydrocarbon radical, a ether group, or a 
heterocycle radical may be shown, or a ring may condense in/and adjoining Rn (integer to which 
n changes from or more 1 eight or less either). An organic electroluminescent element given in 
claim 1 characterized by consisting of the compound expressed with a general formula [-izing 4] 
thru/or any 1 term of 1 1 . 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the organic electroluminescent element in which 

luminescence by high brightness is possible. 

[0002] 

[Description of the Prior Art] Conventionally, the organic electroluminescent element formed by 
the multilayer laminated structure equipped with the luminous layer which contains the matter 
which emits phosphorescence by U.S. Pat. No. 6097147 is known. 

[0003] By this thing, to the theoretical limitation of the internal quantum efficiency in the case of 
making light emit using luminescence by the excitation singlet state, i.e., fluorescence, being 
25%, luminescence by phosphorescence may consider the theoretical limitation of internal 
quantum efficiency to be 100%, in order that the excitation energy of a triplet state may 
contribute to luminescence. For this reason, improvement in the luminous efficiency defined by 
the luminescence brightness to driver voltage is expectable. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, at the above-mentioned conventional 
organic electroluminescent element, it is [0005] as a host agent in a luminous layer. 
[Formula 5] 




[0006] The carbazole biphenyl (henceforth CBP) shown in [-izing 5] is used. Since the mobility 



of CBP of an electron hole and an electron is low, it becomes the factor which raises an electric 
resistance value. Therefore, in making an organic electroluminescent element drive, 
comparatively high applied voltage is needed, and this will check improvement in expected 
luminous efficiency. 

[0007] In view of the above-mentioned trouble, this invention may emit light by high brightness 
by drive by the low battery, namely, makes it the technical problem to offer an organic 
electroluminescent element with high luminous efficiency. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this 
invention is formed between an anode plate layer and the two-electrodes layer of catholyte, and 
uses the conductive polymer for said host agent in the organic electroluminescent element 
possessing the luminous layer which has a host agent and the doping agent which emits 
phosphorescence, an electron hole transportation layer, and an electronic transportation layer. 
Since the mobility of an electron hole and an electron is high, this thing can mitigate the electric 
resistance value of the organic whole electroluminescent element. 

[0009] In this case, it is suitable to constitute from a polymer which has the repeat unit expressed 
with the above [-izing 1] or [-izing 2] (R shows hydrogen, an aliphatic hydrocarbon radical, an 
aromatic hydrocarbon radical, a ether group, or a heterocycle radical during a general formula [- 
izing 1] and [-izing 2].) in said conductive polymer. 

[0010] Furthermore, it is also possible to constitute as a copolymer the polymer which repeats 
the above [-izing 1] or [-izing 2] in this case, and it has in a unit. 

[001 1] Furthermore, as for R in the repeat unit expressed with the above [-izing 1] or [-izing 2] 

in this case, it is desirable to consist of a with a carbon number of 15 or less alkyl group. 

[0012] Moreover, as for R in the repeat unit expressed with the above [-izing 1] or [-izing 2], it is 

desirable to consist of a with a carbon number of 15 or less alkoxyl group. 

[0013] Moreover, as for R in the repeat unit expressed with the above [-izing 1] or [-izing 2], 

consisting of the substituent which has an aryl group is desirable. 

[0014] Moreover, the substituent expressed as R during the above [-izing 1] or [-izing 2], Or the 
polymer which chooses the molecular weight of said polymer, and repeats the above [-izing 1] or 
[-izing 2], and it has as a unit If it carries out as [ be / to the solvent which makes insoluble the 
electronic transportability matter which constitutes said electronic transportation layer / meltable 
] while it is meltable to the solvent which makes insoluble the electron hole transportability 
matter which constitutes said electron hole transportation layer, the above-mentioned organic 
electroluminescent element can be formed with a wet method. 

[0015] In this case, in order to make into or less more than 8.9(cal/cm3) l/213.0(cal/cm3) 1/2 the 
solubility parameter range [ in / for convenience / the room temperature of said electron hole 
transportability matter ] of selection of the solvent used with a wet method As a solvent which 
makes said polymer meltable, the solubility parameter in a room temperature belongs to more 
than 7.0(cal/cm3) l/28.9(cal/cm3) 1 / less than two range. N pentane, a hexane, a heptane, n- 
octane, n-nonane, n-Deccan, 1-decene, a methylcyclohexane, a cyclohexane, 1-chloropropane, 
tetrachloromethane, ethylbenzene, or meta xylene can be used. 

[0016] Moreover, while making into or less more than 8.9(cal/cm3) l/210.0(cal/cm3) 1/2 the 
solubility parameter range [ in / for convenience / the room temperature of said electron hole 
transportability matter ] of selection of the solvent used with a wet method In order to carry out 
to or less more than 7.0(cal/cm3) l/28.4(cal/cm3) 1/2, the solubility parameter range in the room 
temperature of said electronic transportability matter As a solvent which makes said polymer 



meltable, the solubility parameter in a room temperature can use tetrachloromethane, 
ethylbenzene, or meta xylene etc. which belongs to 8.9(cal/cm3) 1 / less than two range more 
greatly than 8.4(cal/cm3) 1/2. 

[0017] Similarly, while making the solubility parameter range in the room temperature of said 
electron hole transportability matter into or less more than 8.9(cal/cm3) l/210.0(cal/cm3) 1/2 In 
order to carry out to or less more than 7.0(cal/cm3) l/28.4(cal/cm3) 1/2, the solubility parameter 
range in the room temperature of said electronic transportability matter As a solvent which 
makes said polymer meltable, the solubility parameter in a room temperature belongs to 
13.0(cal/cm3) 1 / two or less range more greatly than 10.0(cal/cm3) 1/2. alpha BUROMO 
naphthalene, nitroethane, an acetonitrile, or nitromethane can be used. 

[0018] Furthermore, while making the solubility parameter range in the room temperature of said 
electron hole transportability matter into or less more than 8.9(cal/cm3) l/210.0(cal/cm3) 1/2 In 
order to carry out to or less more than 1 1.5(cal/cm3) l/213.0(cal/cm3) 1/2, the solubility 
parameter range in the room temperature of said electronic transportability matter As a solvent 
which makes said polymer meltable, the solubility parameter in a room temperature can use 
alpha BUROMO naphthalene or nitroethane etc. which belongs to 1 1 .5(cal/cm3) 1 / less than 
two range more greatly than 10.0(cal/cm3) 1/2. 

[0019] Moreover, if the compound shown by the general formula [-izing 3] or [-izing 4] as a 
doping agent which emits phosphorescence is used to the host agent using the polymer which has 
the repeat unit expressed with the above [-izing 1] or [-izing 2] as mentioned above, formation of 
the organic electroluminescent element which may emit light by phosphorescence will be 
attained. 
[0020] 

[Embodiment of the Invention] Drawing 1 shows the basic structure of an organic 
electroluminescent element of having the component structure by which the laminating was 
carried out to the multilayer for the purpose of improvement in luminous efficiency. The 
component structure of an organic electroluminescent element is a multilayer laminated structure 
from which the laminating of each thin film layer of the electron hole transportation layer 20, the 
electronic block layer 30, a luminous layer 40, the electron hole block layer 50, and the 
electronic transportation layer 60 is carried out one by one, and it changes to the anode plate 
layer 10 formed on the substrate outside drawing between the two-electrodes layers of the anode 
plate layer 10 and catholyte 70, and a luminous layer 40 has the luminous layer doping agent 41 
and the luminous layer host agent 42, and is constituted. 

[0021] In the component structure shown by drawing 1 , the transparent conductive matter 
formed in a transparence insulation base material like a glass substrate is used, and conductive 
polymers, such as inorganic conductivity matter, such as metals, such as conductive oxides, such 
as tin oxide, indium oxide, and a tin oxide indium (ITO), or gold, silver, and chromium, iodine 
copper, and copper sulfide, the poly thiophene, polypyrrole, and the poly aniline, etc. can be used 
for the anode plate layer 10 as the ingredient. 

[0022] Moreover, when catholyte 70 is formed with the transparent ingredient, the anode plate 
layer 10 maybe formed with an opaque ingredient. 

[0023] Moreover, in the component structure shown by drawing 1 , a simple substance or alloys, 
such as a lithium, sodium, a potassium, a rubidium, caesium, magnesium, calcium, strontium, 
barium, boron, aluminum, copper, silver, and gold, can be used for catholyte 70. Furthermore, 
they can also be used, carrying out the laminating of these. Moreover, it can also form with wet 
by the tetrahydro aluminate. In this case, especially as a tetrahydro aluminate used for catholyte 



70, a lithium aluminum hydride, a hydrogenation aluminum potassium, hydrogenation aluminum 
magnesium, and hydrogenation aluminum calcium can be mentioned. In this, the lithium 
aluminum hydride is especially excellent in the electron injection nature to an electronic 
transportation layer. 

[0024] Moreover, the electron hole transportation layer 20 is a layer for conveying the electron 
hole poured in from the anode plate layer 10, and is an organic layer containing the electron hole 
transportability organic substance. CBP, [0025] which are shown in [-izing 5] as an example of 
the electron hole transportation **** organic substance 
[Formula 6] 



H-CHj 




[0026] Pori (N-vinylcarbazole) (it is also called Following PVK.) shown in [-izing 6], [0027] 
[Formula 7] 



[0028] It is desirable to consist of macromolecules, such as Pori (Para-phenylenevinylene) 
shown in [-izing 7]. Or [0029] 
[Formula 8] 




[0030] N shown in [-izing 8], N'-diphenyl-N, the N'-screw (3-methylphenyl) -1, the I'-biphenyl 
4, 4'-diamine (it is also called Following TPD.), [0031] 
[Formula 9] 




[0032] N shown in [-izing 9], N'-diphenyl-N, N'-screw (1-naphthyl) - 1, the l'-biphenyl -4, 4'- 

diamine (it is also called Following NPD.) 

[0033] 

[Formula 10] 




[0034] The 4 and 4*-bis(10-phenothiazinyl) biphenyl shown in [-izing 10], [0035] 



[Formula 1 1] 




[0036] The kappa phthalocyanine shown in [-izing 1 1] is mentioned. 

[0037] Moreover, the electronic block layer 30 is a layer for blocking an electron, in order that 
the electron poured in to the luminous layer 40 may protect passing to the anode plate layer 10 as 
it is from catholyte 70, and it consists of electronic block nature matter. As electronic block 
nature matter, it is the compound shown by [-izing 6], [-izing 7], [-izing 8], or [-izing 10], and 
[0038], for example. 
[Formula 12] 




[0039] 2, 4, 6-triphenyl which are shown in [-izing 12] - 1, 3, 5-triazole, [0040] 
[Formula 13] 




[0041] FUROREN shown in [-izing 13] can be mentioned. 

[0042] Moreover, since a luminous layer 40 has a doping agent 41 and the host agent 42 and 
homogeneity is made to distribute these doping agents 41 and the host agent 42, it is also 
possible to add a binder macromolecule. The host agent 42 is CBP which is the matter which 
activation is carried out and acts as an exciton in case the electron hole and electron which were 
poured in, respectively recombine in a luminous layer 40 from the anode plate layer 10 and 
catholyte 70, and is shown in [-izing 5], and [0043]. 
[Formula 14] 



CH 3 - 




[0044] 1, 3, 5-Tori (5-(4-tert-buthylphenyl)- 1, 3, 4-OKISA diazole) phenyl (OXD-1 is said 
below.), [0045] which are shown in [-izing 14] 
[Formula 15] 




[0046] N-phenyl poly carbazole shown by [-izing 15] [0047] 
[Formula 16] 

R R 

[0048] (R shows hydrogen, an aliphatic hydrocarbon radical, an aromatic hydrocarbon radical, a 
ether group, or a heterocycle radical among a general formula [-izing 16].) The poly fluorene 
compound which repeats a general formula [-izing 16] and it has as a unit, for example, [0049] 
[Formula 1 7] 




n 



Hi?Cb CsHi? 



[0050] The dinormal octyl poly fluorene shown by [-izing 17] [0051] 
[Formula 1 8] 




[0052] The dinormal octyl fluorene / thiophene copolymer shown by [-izing 18] can be 
mentioned. 

[0053] On the other hand, the doping agent 41 of a luminous layer 40 is matter which emits 
phosphorescence with the excitation energy of the exciton slack host agent 42, and is [0054] 
[Formula 19] 




[0055] The Tori (2 phenyl pyridine) iridium complex (it is also called the following Ir(ppy) 3.) 
shown in [-izing 19], [0056] 
[Formula 20] 




[0057] 

[Formula 21] 



[0058] 

[Formula 22] 




[0059] 

[Formula 23] 




[0060] 

[Formula 24] 





[0061] 

[Formula 25] 

acac 

[0062] (The inside of a chemical formula [-izing 25] and acac are [0063].) 
[Formula 26] 

yChb 
CHj 

■•o=C 

N CH 3 

[0064] The functional group shown by [-izing 26] is shown, the following — the same in the 

chemical formula shown in [-izing 27] thru/or [-izing 31]. 

[0065] 

[Formula 27] 




r acac 



[0066] 

[Formula 28] 
r ~\ 

^ lr acac 

v. ~ J 2 



[0067] 

[Formula 29] 
r "\ 




[0068] 

[Formula 30] 




[0069] 

[Formula 31] 




[0070] The iridium complex compound shown by [-izing 19] thru/or [-izing 25], [-izing 27], or [- 
izing 31], [0071] 
[Formula 32] 




[0072] The 2, 3, 7, 8, 12, 13, 17, and 18-OKUTA ethyl-21 platinum [ H and 23H-] (II) porphin 
(it is also called Following PtOEP.) shown in [-izing 32] can be mentioned. 
[0073] As an example of the binder giant molecule which can be added to a luminous layer 40, 
moreover, polystyrene, A polyvinyl biphenyl, a polyvinyl phenanthrene, a polyvinyl anthracene, 
Polyvinyl perylene, Pori (ethylene-co-vinyl acetate), cis of polybutadiene, trans, Pori (2-vinyl 
naphthalene), A polyvinyl pyrrolidone, polystyrene, Pori (methyl methacrylate), Pori (vinyl 
acetate), Pori (2-vinylpyridine-co-styrene), The poly acenaphthylene, Pori (acrylonitrile-co- 
butadiene), Pori (benzyl methacrylate), Pori (vinyltoluene), Pori (styrene-co-acrylonitrile), Pori 
(4-vinyl biphenyl), a polyethylene glycol, etc. are mentioned. 

[0074] Moreover, the electron hole block layer 50 is a layer for blocking an electron hole, in 
order that the electron hole poured in to the luminous layer 40 may protect passing to catholyte 
70 as it is from the anode plate layer 10, and it consists of electron hole block nature matter. As 
electron hole block nature matter, it is [0075], for example. 
[Formula 33] 



[0076] The BASOKYU pro in (it is also called Following BCP.) shown in [-izing 33], [0077] 
[Formula 34] 



[0078] The 4 and 4'-bis(l and 1-diphenyl ethenyl) biphenyl (DPVBi is also told to below.) 
shown in [-izing 34], [0079] 
[Formula 35] 

CH, 



[0080] The 4 and 4'-bis(l and l-bis(4-methylphenyl) ethenyl) biphenyl (it is also called 
Following DTVBi.) shown in [-izing 35], [0081] 
[Formula 36] 

r 



- o 




N-N 




■ots> 



J" 



[0082] 

[Formula 37] 




[0083] An OKISA diazole system high molecular compound as shown in [-izing 36] and [-izing 
37], [0084] 
[Formula 38] 




[0085] 

[Formula 39] 



0aJ 




V 

[0086] A triazole system high molecular compound as shown by [-izing 38] and [-izing 39] etc. 
can be mentioned. 

[0087] Moreover, the electronic transportation layer 60 is a layer for conveying the electron 
poured in from catholyte 70, and contains an electronic transportation agent. The configuration 
which consists of electronic transportability macromolecules and contains an electronic 
transportability low-molecular further is possible for an electronic transportation agent. 
[0088] OXD-1, [0089] which are shown in [-izing 14] as an electronic transportability low- 
molecular example here 
[Formula 40] 



CH 
I 




[0090] [-izing 40] shown 2-(4-biphenylyl)-5-(4-tert-buthylphenyl)- 1, 3, and 4-OKISA diazole 
(- it is also called Following PBD. [) - 0091] 
[Formula 41] 




[0092] A triazole system high molecular compound as shown by the OKISA diazole system high 
molecular compound as shown in [-izing 36] and [-izing 37], [-izing 38], and [-izing 39] as the 
tris(8-hydroxyquinolinate)aluminium (it is also called the following Alq3.) shown in [-izing 41] 
and an example of an electronic transportability giant molecule etc. can be mentioned. 
[0093] The component structure shown in drawing 2 thru/or drawing 4 is possible as what added 
modification to the basic structure of the organic electroluminescent element shown in drawing 1 
because of the further improvement in luminous efficiency, or the simplification of structure. 
[0094] The component structure of the organic electroluminescent element shown by drawing 2 
shows the 1st operation gestalt of the organic electroluminescent element of this invention. 
Although the electronic block layer 30 and the electron hole block layer 50 of drawing 1 are 
omitted, in drawing 2 , an electronic block effect can be given to the electron hole transportation 
layer 20, an electron hole block effect can be given to the electronic transportation layer 60, 
respectively, and luminous efficiency can be maintained. 

[0095] The component structure of the organic electroluminescent element shown by drawing 3 
omits the electronic block layer 30 in the component structure shown by drawing 1 . 
[0096] From the component structure shown by drawing 1 , the component structure of the 



organic electroluminescent element shown by drawing 4 omits the electronic block layer 30 and 
the electron hole block layer 50, and adds the electronic injection layer 61 constituted by the 
electron injectional matter between catholyte 70 and the electronic transportation layer 60. 
[0097] As electron injectional matter, it is lithium fluoride, lithium oxide, and [0098], for 
example. 
[Formula 42] 



[0099] 8-hydroxyquinolinate lithium (it is also called Following Liq.) shown by [-izing 42] is 
mentioned. 

[0100] Next, the manufacture approach of an organic electroluminescent element is explained for 
drawing 2 as 1st operation gestalt of this invention. 

[0101] First, the anode plate layer 10 is formed in vacuum deposition or a spatter on the 
transparence insulation base material used as a substrate (not shown), for example, a glass 
substrate. 

[0102] Next, the 1st solution which dissolved or distributed an electron hole transportability 
macromolecule or an electron hole transportability low-molecular to the solvent is created. Here, 
it is also possible to dissolve or distribute a binder macromolecule further in the 1st solution. 
And the electron hole transportation layer 20 is formed on the anode plate layer 10 with the wet 
method using the 1st solution. 

[0103] Furthermore, the 2nd solution which dissolved or distributed the doping agent 41 and the 
host agent 42 of a luminous layer 40 to the solvent is created. Here, it is also possible to dissolve 
or distribute a binder macromolecule further in the 2nd solution. And a luminous layer 40 is 
formed on the above-mentioned electron hole transportation layer 20 with the wet method using 
the 2nd solution. 

[0104] Furthermore, the 3rd solution which dissolved or distributed an electronic transportability 
macromolecule or an electronic transportability low-molecular to the solvent is created. Here, it 
is also possible to dissolve or distribute a binder macromolecule further in the 3rd solution. With 
the wet method using the 3rd solution, the electronic transportation layer 60 is formed on a 
luminous layer 40. 

[0105] Moreover, the solubility parameter of the solvent used for the 2nd solution has the value 
which shows the outside of the meltable range to the matter (electron hole transportability matter 
which consists of an electron hole transportability macromolecule or an electron hole 
transportability low-molecular) contained in the electron hole transportation layer 20 in the 
membrane formation temperature of a luminous layer 40. In formation of the luminous layer 40 
by the wet method using such a solvent, the organic substance contained in the lower layer 
electron hole transportation layer 20 is not dissolved. 

[0106] Moreover, the solubility parameter of the solvent used for the 3rd solution has the value 
which shows the outside of the meltable range to the matter (luminescent matter, a binder 
macromolecule, etc. which consist of a doping agent 41 or the host agent 42) contained in a 
luminous layer 40 in the membrane formation temperature of the electronic transportation layer 
60. In formation of the electronic transportation layer 60 by the wet method using such a solvent, 
the organic substance contained in the lower layer luminous layer 40 is not dissolved. 
[0107] It becomes easy to choose the solvent used for the 1 st solution as the solubility parameter 




range of the electron hole transportability matter contained in the electron hole transportation 
layer 20 is or less more than 8.9(cal/cm3) 1/213. 0(cal/cm3) 1/2 in a room temperature here. 
[0108] By the way, the polymer which repeats [-izing 1] and it has as a unit can adjust the 
solubility parameter range by choosing R under [-izing 1], and the molecular weight of a 
polymer. Therefore, the solubility parameter in the room temperature of the polymer which 
adjusts in this way, and repeats [-izing 1], and it has as a unit As a solvent which makes out of 
range [ or less / above / more than 8.9(cal/cm3) l/213.0(cal/cm3) 1/2 ], i.e., more than 
7.0(cal/cm3) l/28.9(cal/cm3) 1 / less than two range, and is used for the 2nd solution If the 
solvent belonging to this solubility parameter range is used, a luminous layer 40 can be formed 
without dissolving the electron hole transportability matter of the electron hole transportation 
layer 20. In addition, the electronic transportation layer 60 which adjoins as the upper layer of a 
luminous layer 40 in this case can be formed with dry process, such as vacuum evaporationo. 
[0109] as the example of the solvent used for the 2nd solution of the above - n pentane (the 
solubility parameter in a room temperature — ) the following - the same : — 7.05(cal/cm3) 1/2, 
and a hexane (7.30(cal/cm3) 1/2) - A heptane (7.45(cal/cm3) 1/2), n-octane (7.54(cal/cm3) 1/2), 
n-nonane (7.64(cal/cm3) 1/2), n-Deccan (7.74 (cal/cm3) 1/2), 1-decene (7.85(cal/cm3) 1/2), a 
methylcyclohexane (8.13(cal/cm3) 1/2), A cyclohexane (8.20(cal/cm3) 1/2), 1-chloropropane 
(8.30(cal/cm3) 1/2), Tetrachloromethane (8.60(cal/cm3) 1/2), ethylbenzene (8.70(cal/cm3) 1/2), 
meta xylene (8.80(cal/cm3) 1/2), etc. are mentioned. Of course, it is not limited to the solvent 
illustrated above that the solvent which can use the 2nd solution should just be a solvent with 
which the solubility parameter in a room temperature belongs to more than 7.0(cal/cm3) 
l/28.9(cal/cm3) 1 / less than two range. 

[0110] Become easy to choose the solvent used for the 1st solution as the solubility parameter 
range of the electron hole transportability matter contained in the electron hole transportation 
layer 20 is or less more than 8.9(cal/cm3) l/210.0(cal/cm3) 1/2 in a room temperature here. 
Moreover, further It becomes easy to choose the solvent used for the 3rd solution as the 
solubility parameter range of the electronic transportability matter contained in the electronic 
transportation layer 60 is or less more than 7.0(cal/cm3) l/28.4(cal/cm3) 1/2 in a room 
temperature. 

[0111] Then, the solubility parameter in the room temperature of the polymer which adjusts the 
solubility parameter range, and repeats [-izing 1], and it has as a unit by choosing R under [-izing 
1] of the polymer which repeats [-izing 1] and it has as a unit like the above, and molecular 
weight Out of range [ or less / above / or less more than 8.9(cal/cm3) l/210.0(cal/cm3) 1/2, and / 
more than 7.0(cal/cm3) l/28.4(cal/cm3) 1/2 ], Namely, it considers as 13.0(cal/cm3) 1 / two or 
less range more greatly [ it is larger than 8.4(cal/cm3) 1/2, and ] than less than 8.9(cal/cm3) 1/2, 
and 10.0(cal/cm3) 1/2. If the solvent belonging to these solubility parameter range is used as a 
solvent used for the 2nd solution, the electronic transportation layer 60 can be formed without 
being able to form a luminous layer 40, without dissolving the electron hole transportability 
matter of the electron hole transportation layer 20, and dissolving the luminescent matter of a 
luminous layer 40. 

[01 12] as the example of the solvent used for the 2nd solution of the above in this case ~ 
tetrachloromethane (the solubility parameter in a room temperature — ) the following — the same : 
~ 8.60(cal/cm3) 1/2, and ethylbenzene (8.70(cal/cm3) 1/2) - meta xylene (8.80(cal/cm3) 1/2, 
and alpha BUROMO naphthalene (10.60(cal/cm3) 1/2) -) Nitroethane (1 1 . 1 0(cal/cm3) 1/2), an 
acetonitrile (1 1 .80(cal/cm3) 1/2), nitromethane (12.70(cal/cm3) 1/2), etc. are mentioned. Of 
course, it is not limited to the solvent illustrated above that the solvent which can use the 2nd 



solution should just be a solvent with the larger solubility parameter in a room temperature with 
which it belongs to 13.0(cal/cm3) 1 / two or less range more greatly than less than 8.9(cal/cm3) 
1/2, and 10.0(cal/cm3) 1/2 than 8.4(cal/cm3) 1/2. 

[0113] Become easy to choose the solvent used for the 1st solution apart from the above as the 
solubility parameter range of the electron hole transportability matter contained in the electron 
hole transportation layer 20 is or less more than 8.9(cal/cm3) l/210.0(cal/cm3) 1/2 in a room 
temperature. Moreover, further It becomes easy to choose the solvent used for the 3rd solution as 
the solubility parameter range of the electronic transportability matter contained in the electronic 
transportation layer 60 is or less more than 1 1.5(cal/cm3) l/213.0(cal/cm3) 1/2 in a room 
temperature. 

[01 14] Then, the solubility parameter in the room temperature of the polymer which adjusts the 
solubility parameter range, and repeats [-izing 1], and it has as a unit by choosing R under [-izing 
1] of the polymer which repeats [-izing 1] and it has as a unit like the above, and molecular 
weight Out of range [ or less / above / or less more than 8.9(cal/cm3) l/210.0(cal/cm3) 1/2, and / 
more than 1 1.5(cal/cm3) l/213.0(cal/cm3) 1/2 ], for example, as a solvent which makes 
1 1.5(cal/cm3) 1 / less than two range more greatly than 10.0(cal/cm3) 1/2, and is used for the 
2nd solution If the solvent belonging to these solubility parameter range is used, the electronic 
transportation layer 60 can be formed without being able to form a luminous layer 40, without 
dissolving the electron hole transportability matter of the electron hole transportation layer 20, 
and dissolving the luminescent matter of a luminous layer 40. 

[0115] alpha BUROMO naphthalene (it is [ the solubility parameter in a room temperature and ] 
the :10.60(cal/cm3) 1/2 below), nitroethane (1 1.10(cal/cm3) 1/2), etc. are mentioned as an 
example of the solvent used for the 2nd solution of the above in this case. [ same ] Of course, it 
is not limited to the solvent illustrated above that the solvent which can use the 2nd solution 
should just be a solvent with which the solubility parameter in a room temperature belongs to 
1 1.5(cal/cm3) 1 / less than two range more greatly than 10.0(cal/cm3) 1/2. 
[01 16] In addition, the solvent which has or less 7.0(cal/cm3) 1/2, and 13.0(cal/cm3) 1 / two or 
more solubility parameters in a room temperature hardly exists about the above-mentioned 
numerical range. 

[01 17] At this time, when the solvent used for the above-mentioned 1st thru/or the 3rd above- 
mentioned solution evaporates by the air drying, the electron hole transportation layer 20, a 
luminous layer 40, and the electronic transportation layer 60 are formed. In this case, it is not 
necessary to process heating, the polymerization by the exposure of ultraviolet rays, hardening, 
etc., therefore a production process is easy and can raise productive efficiency. 
[01 18] The usual coating methods, such as for example, the casting method, the blade coat 
method, a dip coating method, a spin coat method, a spray coating method, a roll coating 
method, and an ink jet coating method, are included in the wet method used by this invention. 
[01 19] Finally, vacuum deposition etc. is used, catholyte 70 is formed on the electronic 
transportation layer 60, and the organic electroluminescent element of this invention is obtained. 
[0120] In addition, solubility parameter SP is defined by SP={(deltaH-RT) /V} 1/2 in the 
absolute temperature T of the liquid of molar-heat-of-vaporization deltaH and molar volume V. 
However, SP is a solubility parameter (unit: (cal/cm3) 1/2) among the above-mentioned formula, 
deltaH is the molar heat of vaporization (unit: cal/mol), R is a gas constant (unit: cal/(mol-K)), T 
is absolute temperature (unit: K), and V is molar volume (unit: cm3/mol). 
[0121] Moreover, drawing 3 is the 2nd operation gestalt of the organic electroluminescent 
element of this invention. Before formation of the electronic transportation layer 60 among the 



production process of the component structure shown by above-mentioned drawing 2 Pass the 
production process which carries out sequential formation of the electronic transportation layer 

60 and the catholyte 70 like above-mentioned drawing 2 on this electron hole block layer 50 after 
forming electron hole block nature matter, such as PBD shown in [-izing 40], with a wet method 
and forming the electron hole block layer 50 on a luminous layer 40. 

[0122] Moreover, drawing 4 should be the 3rd operation gestalt of the organic 
electroluminescent element of this invention, and among the production process of the 
component structure shown by above-mentioned drawing 2 , after it forms electron injectional 
matter, such as lithium fluoride, with vacuum deposition and forms an electronic injection layer 

61 on the electronic transportation layer 60 before formation of catholyte 70, pass the production 
process which forms catholyte 70 like above-mentioned drawing 2 on this electronic injection 
layer 61. 

[0123] 

[Example] [Example 1] 6mg was dissolved by 1ml 1 ,2-dichloroethane as PVK shown by the [- 
izing 6] of the polystyrene equivalent weight normal (henceforth molecular weight) 1,100,000 
measured with the gel par EISHON chromatography, and the solution 1 was created. 
[0124] 0.2mg was dissolved in xylene 1ml as Ir (ppy)3 shown by 5mg and [-izing 19] as a 
dinormal octyl poly fluorene (molecular weight 60,000) shown by [-izing 17], and the solution 2 
was created. 

[0125] The ionization potential and the electron affinity of the dinormal octyl poly fluorene used 
as a host agent were with 5.8eV and 2.2eV, respectively. 

[0126] That is, a host agent slack dinormal octyl poly fluorene has a larger ionization potential 
value than the doping agent slack Ir(ppy) 3 (5.3eV), and has an electron affinity smaller than Ir 
(ppy)3 (3.04eV). 

[0127] The electron hole transportation layer of 50nm thickness was obtained by carrying out the 
spin coat of the solution 1 for 1 second by rotational frequency 1 OOOrpm on the ITO substrate 
(below Marketing ITO, and :20ohms / by Asahi Glass Co., Ltd., and **) which performed 
oxygen plasma treatment. 

[0128] Furthermore, the luminous layer of 20nm thickness was obtained by carrying out the spin 
coat of the solution 2 for 1 second by rotational frequency 1 OOOrpm on an electron hole 
transportation layer. 

[0129] Under degree of vacuum 10-3Pa, Alq3 shown by [-izing 41] as an electronic 
transportation layer was formed to 50nm thickness by evaporation rate 1 nm/sec, vapor 
codeposition of aluminum and the lithium was carried out to the last by evaporation rate 1 
nm/sec so that a lithium might become 1%, cathode was formed in it with the vacuum 
evaporation system, and the component structure shown in drawing 2 was created. 
[0130] At this time, green luminescence of 500 cds/m2 (it is the same brightness and the 
following) was obtained by 7V (it is the same driver voltage and the following) and 1 mA/cm2 
(it is the same current density and the following). 

[0131] A solution 2 in [the example 1 of a comparison], and the [example 1] as OXD-1 shown 
by [-izing 14] 2.5mg is dissolved in xylene 1ml as 1.25mg and Ir (ppy)3 as CBP shown by 
1 1.25mg and [-izing 5] as a polyvinyl biphenyl of 0.1 7mg and the binder giant-molecule slack 
molecular weight 100,000. The component structure shown in drawing 2 like [an example 1] was 
created except having created the solution 2. At this time, green luminescence of 480 cd/m2 was 
obtained by 9V and 1 mA/cm2. 

[0132] [Example 2] - [an example 7] [Example 2 of a comparison] Except having used for 



following [table 1] the substituent shown as R instead of the octyl radical in the dinormal octyl 
poly fluorene shown by - [the example 3 of a comparison], and [-izing 17], when the component 
structure shown in drawing 2 like [an example 1] was created, luminescence of the luminous 
efficiency shown in [Table 1] was obtained. All the molecular weight of the poly fluorene 



compound used at this time was 60,000. 
[0133] 

[Table 1 ] 





R 


1 mA/cn 




IE (V) 


mm (cd/rrf) 


2 


O C g H i 7 


7.2 


440 


3 


CflHgC 8 H 1 7 


7.0 


460 


4 


C g H 4OC H 3 


7.0 


470 


5 


C g H 1 g N H 2 


7.2 


490 


6 


C 1 5 H31 


8.0 


500 


JMMI2 


C 1 6 H 3 3 


8.5 


500 


7 


O C t 5 H 3 1 


8.2 


500 




O C t e H 3 3 


8.7 


500 



[0134] Driver voltage goes up, so that the carbon number of the substituent used as R increases 
from the above [Table 1]. As for the carbon number of the alkyl group permuted as R, or an 
alkoxyl group, 15 or less are desirable. 

[0135] [Example 8] - [an example 14] [Example 4 of a comparison] instead of the dinormal octyl 
poly fluorene shown in - [the example 5 of a comparison], and [-izing 17] Except having used 
what has the substituent shown as R all over the following [table 2] as a poly carbazole 
compound which has the repeat unit shown in [-izing 2], when the component structure shown in 
drawing 2 like [an example 1] was created, luminescence of the luminous efficiency shown in 
[Table 2] was obtained. All the molecular weight of the poly carbazole compound used at this 
time was 60,000. 
[0136] 

[Table 2] 





R 


1 mA/cn 




®e (V) 


mm (cd/rrf) 


8 


C 8 H ■} 7 


7.5 


440 


9 


OC fl H 17 


7.5 


460 


1 O 


C 0 H 5 


6.8 


470 


1 1 


C e H 4 C H 3 


6.8 


490 


1 2 


Cb H ^ g N H 2 


7.0 


520 


1 3 


C 1 5 H 3 1 


8.2 


500 




C 1 6 H a 3 


8.7 


500 


1 4 


O C 1 s H 3 1 


8.4 


500 


Jtttfl5 


O C 1 e H 3 3 


8.9 


500 



[0137] From the above [Table 2], driver voltage goes up, so that the carbon number of R 
increases. As for the carbon number of the alkyl group permuted as R, or an alkoxyl group, 1 5 or 
less are desirable. 

[0138] [Example 15] It changed to Ir (ppy)3 as a - [example 26] doping agent, and except having 
used the compound shown in following [table 3], when the component structure shown in 
drawing 2 like [an example 1] was created, luminescence of the luminous efficiency shown in 
[Table 3] was obtained. 
[0139] 
[Table 3] 





■11. W U- 

1fcoW 


1 m A/ c n 




ft 

( n m) 


^E(V) 


mat (cd/rrf) 


1 5 


Ht2 0] 


7.1 


450 


545 


1 6 


[ft 2 1] 


7.1 


290 


563 


1 7 


[ft 2 2] 


7.2 


550 


525 


1 8 


[ft 2 3] 


6.9 


360 


555 


1 9 


[ft 2 4] 


6.9 


50 


608 


20 


[ft 2 5] 


7.0 


510 


516 


2 1 


[ft2 7] 


7.1 


450 


545 


2 2 


[ft 2 8] 


7.1 


280 


563 


23 


[ft 2 9] 


6.9 


540 


525 


2 4 


[ft 3 0] 


7.1 


360 


555 


2 5 


[ft3 1] 


7.0 


40 


608 


2 6 


[ft 3 2] 


6.8 


15 


647 



[0140] The component structure shown in drawing 2 like [an example 1] was created except 
having changed to Alq3 used for the [example 27] electronic transportation layer, and having 
used OXD-1. At this time, green luminescence of 500 cd/m2 was obtained by 7.5V and 1 
mA/cm2. 

[0141] The component structure shown in drawing 3 like [an example 1] was created except 
having formed BCP shown in [-izing 33] as an electron hole block layer between a [example 28] 
luminous layer and an electronic transportation layer to 6nm thickness by evaporation rate 0. 1 
nm/sec with vacuum deposition. At this time, green luminescence of 520 cd/m2 was obtained by 
7.2V and 1 mA/cm2. 

[0142] The component structure shown in drawing 4 like [an example 1] was created except 
having formed lithium fluoride by evaporation rate 0.1 nm/sec with vacuum deposition as an 
electronic injection layer between a [example 29] electronic transportation layer and cathode at 
5nm thickness, and having used aluminum for cathode. 

[0143] At this time, green luminescence of 500 cd/m2 was obtained by 6.7V and 1 mA/cm2. 
[0144] The component structure shown in drawing 2 like [an example 1] was created except 
having changed the ingredient of a [example 30] electron hole transportation layer to N-phenyl 
poly carbazole (molecular weight 60,000) shown in [-izing 15] from PVK. At this time, green 
luminescence of 500 cd/m2 was obtained by 5.8V and 1 mA/cm2. 

[0145] PVK6mg of the [example 31] molecular weight 1,100,000 was dissolved by 1ml 1,2- 
dichloroethane, and the solution 1 was created. 0.2mg was dissolved in xylene 1ml as 5mg and Ir 
(ppy)3 as a dinormal octyl poly fluorene (molecular weight 1,000,000) shown by [-izing 17], and 
the solution 2 was created. 

[0146] Polystyrene 2.5ml of molecular weight 50,000 was dissolved in cyclohexane 1ml as 
2.5mg and a binder giant molecule as PBD shown by [-izing 40], and the solution 3 was created. 
[0147] The electron hole transportation layer of 50nm thickness was obtained by carrying out the 
spin coat of the solution 1 for 1 second by rotational frequency lOOOrpm on the ITO substrate 
(below Marketing ITO, and :20ohms / by Asahi Glass Co., Ltd., and **) which performed 
oxygen plasma treatment. 

[0148] Furthermore, the luminous layer of 20nm thickness was obtained by carrying out the spin 
coat of the solution 2 for 1 second by rotational frequency lOOOrpm on an electron hole 
transportation layer. 

[0149] Furthermore, the electronic transportation layer of 50nm thickness was obtained by 
carrying out the spin coat of the solution 3 for 1 second by rotational frequency lOOOrpm on a 
luminous layer. 

[0150] The component structure which carries out vapor codeposition by evaporation rate 1 



nm/sec so that a lithium may become 1% about aluminum and a lithium under degree of vacuum 
1 0-3Pa, forms cathode in the last with a vacuum evaporation system, and is shown in drawing 2 
was created. 

[0151] At this time, green luminescence of 480 cd/m2 was obtained by 7.8V and 1 mA/cm2. 
[0152] [Example 32] The component structure shown in drawing 2 like [an example 31] was 
created except having dissolved N-phenyl poly carbazole (molecular weight 10,000) 5mg shown 
by [-izing 15] in xylene lml, and having created the solution 2. At this time, they are 460 cd/m2 
at 8.2V and 1 mA/cm2. Green luminescence was obtained. 

[0153] [Example 33] [-izing 18] The component structure shown in drawing 2 like [an example 
32] was created except having dissolved 5mg in xylene lml as the dinormal octyl fluorene / a 
thiophene copolymer (molecular weight 60,000) shown, and having created the solution 2. 
[0154] At this time, green luminescence of 460 cd/m2 was obtained by 7.5V and 1 mA/cm2. 
[0155] [Example 34] [-izing 18] The component structure shown in drawing 2 like [an example 
33] was created except having dissolved 0.1 7mg in xylene lml as 5mg and Ir (ppy)3 as the 
dinormal octyl fluorene / a thiophene copolymer (molecular weight 60,000) shown, and having 
created the solution 2. At this time, green luminescence of 460 cd/m2 was obtained by 4.5V and 
1 mA/cm2. 

[0156] The dissolution range of the solubility parameter display of the poly fluorene compound 
which made R in the repeat unit shown by [the example 35] and [-izing 1] the alkyl (-CnH2n+l) 
of a straight chain was measured. 

[0157] The measuring method created the test piece which carried out the laminating of the thin 
film which has predetermined thickness on the substrate by the approach shown as [experiment 
1] below, and performed it by measuring the dissolution range to the solvent which has a 
predetermined solubility parameter. 

[0158] 6mg of polymers used as the ingredient of thin film layers, such as the electron hole 
transportation layer which constitutes a [experiment 1] organic electroluminescent element, an 
electronic block layer, a luminous layer, an electron hole block layer, an electronic transportation 
layer, and an electronic injection layer, is dissolved in ethylbenzene lml, and a solution is 
created. On the ITO substrate (Asahi Glass [ Co., Ltd. ] make: below 20ohms / **) of marketing 
which performed oxygen plasma treatment, the spin coat of this solution is carried out for 1 
second by rotational frequency 1500rpm, and a 50nm substrate with a thin film is created, and it 
considers as a test piece. 
[0159] 
[Table 4] 









7. 05 




7. 30 




7. 45 




7. 54 


n-y-f> 


7. 64 


n— > 


7. 74 


1-tHt> 


7. 85 




8.13 




8. 20 




8. 30 




8. 60 




8. 70 




8. 80 


h;ux> 


8. 90 




9.10 




9. 20 




9. 30 




9. 60 


□ nx$ > 


9. 70 




9. 90 




10.00 




10. 60 




11.10 




11.80 




12. 70 



[0160] As the solvent which has the solubility parameter shown in [Table 4] is prepared for the 
ascending order of these solubility parameter value, and is shown in drawing 5 (a) and drawing 5 
(b), and a test piece 3 is made immersed for 10 seconds, respectively and is shown in the beaker 

2 filled with those solvents 1 after that at drawing 5 (c), it checks visually whether the test piece 

3 was taken out and the thin film has dissolved. 

[0161] The minimum value and maximum are defined as the dissolution range of a test piece 

among the solubility parameters of the solvent which a thin film dissolves. 

[0162] It carried out by the object of the molecular weight 100,000 of the polymer used at this 

time. The measurement result of the dissolution range is shown in following [table 5]. 

[0163] 

[Table 5] 



n 




JbH 


TH 


5 


8. 70 


7.85 


6 


9.10 


7. 80 


7 


9. 30 


8.13 


8 


9. 60 


8. 20 


9 


9 90 


8. 30 


10 


10. 00 


8. 30 


11 


10. 00 


8. 30 


12 


10. 60 


8. 30 


13 


10. 60 


8.60 


14 


11. 10 


8. 60 


15 


11.10 


8. 60 



[0164] It turns out that the dissolution range can be adjusted with the carbon number of the alkyl 
group used as R during [-izing 1] from [Table 5]. 

[0165] Become easy to choose the solvent used for membrane formation of an electron hole 
transportation layer at this time as the solubility parameter range of the electron hole 



* 



transportability matter contained in an electron hole transportation layer is or less more than 
8.9(cal/cm3) l/210.0(cal/cm3) 1/2 in a room temperature. Furthermore, it becomes easy to 
choose the solvent used for membrane formation of an electronic transportation layer as the 
solubility parameter range of the electronic transportability matter contained in an electronic 
transportation layer is or less more than 7.0(cal/cm3) l/28.4(cal/cm3) 1/2 in a room temperature. 
[0166] Then, PVK6mg of molecular weight 1,100,000 was dissolved by 1ml 1,2-dichloroethane, 
and the solution 1 was created. 

[0167] 0.17mg was dissolved in ethylbenzene 1ml as 5mg and Ir (ppy)3 as a poly fluorene 

compound of the molecular weight 100,000 which made R in the repeat unit shown by [-izing 1] 

the alkyl (-CnH2n+l) of a straight chain, and the solution 2 was created. 

[0168] Polystyrene 2.5ml of molecular weight 50,000 was dissolved in cyclohexane 1ml as 

2.5mg and a binder giant molecule as PBD, and the solution 3 was created. 

[0169] The electron hole transportation layer of 50nm thickness was formed by carrying out the 

spin coat of the solution 1 for 1 second by rotational frequency 1500rpm on the ITO substrate 

(below Marketing ITO, and :20ohms / by Asahi Glass Co., Ltd., and **) which performed 

oxygen plasma treatment. The dissolution range of this electron hole transportation layer was 

8.9-10.0(cal/cm3) 1/2. 

[0170] Furthermore, the luminous layer of 20nm thickness was obtained by carrying out the spin 
coat of the solution 2 for 1 second by rotational frequency lOOOrpm on an electron hole 
transportation layer. 

[0171] Furthermore, when the component structure which carries out vapor codeposition of 
aluminum and the lithium by evaporation rate 1 nm/sec so that a lithium may become 1%, forms 
cathode in the last which obtained the electronic transportation layer of 50nm thickness by 
carrying out the spin coat of the solution 3 for 1 second by rotational frequency lOOOrpm on a 
luminous layer, and is shown in drawing 2 was created, luminescence of the luminous efficiency 
shown in following [table 6] was obtained. 
[0172] 

[Table 6] 





1mA/crrf-C<Dttf& 


HE (V) I2££(cd/nfl 


5-8 


******* 


9 


7.8 


480 


10 


7.8 


480 


11 


7.8 


490 


12 


7.9 


490 


13 


8.0 


500 


14 


8.2 


500 


15 


8.4 


500 



[0173] In N<=8, since a luminous layer dissolved at the time of electronic transportation layer 
membrane formation, the component was not able to be created. 

[0174] Except having changed the solvent of the [example 36] solution 3 into alpha BUROMO 
naphthalene, when the component structure shown in drawing 2 like [an example 35] was 
created, luminescence of the luminous efficiency shown in following [table 7] was obtained. 
[0175] 
[Table 7] 



n 


1 m A/ c 




BE (V) 


SS(cd/rrO 


5 


7.8 


440 


6 


7.8 


450 


7 


7.9 


450 


8 


7.9 


450 


9 


8.0 


450 


10 


8.0 


460 


11 


8.0 


460 


12-15 


******* 



[0176] In N=12-15, since a luminous layer dissolved at the time of electronic transportation layer 
membrane formation, the component was not able to be created. 

[0177] When the substituent shown as R during [-izing 1] according to [an example 35], and [an 
example 36] is an alkyl group, the dissolution range of the polymer which repeats [-izing 1] and 
it has in a unit can be adjusted, and it becomes easy to choose the solvent used for membrane 
formation of the electron hole transportation layer located in a lower layer, and the membrane 
formation of an electronic transportation layer located in the upper layer by choosing this alkyl 
group. And the laminating of the luminous layer and electron hole transportation layer which are 
constituted using the polymer which repeats [-izing 1] and it has in a unit, and the electronic 
transportation layer can be carried out with a wet method, and luminescence of the organic 
electroluminescent element of such structure is obtained. 

[0178] The dissolution range of the solubility parameter display when setting up various 
molecular weight of the dinormal octyl poly fluorene which set to -C8H17 of a straight chain R 
in the repeat unit shown by [the example 37] and [-izing 1] was measured. When the measuring 
method was performed like [the experiment 1], the measurement result shown in following [table 
8] was obtained. 
[0179] 

[Table 8] 







±H 


TEB 


10,000 


10. 60 


7. 85 


60.000 


10.00 


7. 85 


100,000 


9. 60 


8. 20 


500.000 


9. 30 


8. 60 


1.000,000 


9. 30 


8. 60 



[0180] It turns out that the dissolution range can be adjusted with the molecular weight of the 
polymer which repeats [-izing 1] by [Table 8] and it has in a unit. 

[0181] Become easy to choose the solvent used for membrane formation of an electron hole 
transportation layer as the solubility parameter range of the electron hole transportability matter 
contained in an electron hole transportation layer is or less more than 8.9(cal/cm3) 
l/210.0(cal/cm3) 1/2 in a room temperature here. Furthermore, it becomes easy to choose the 
solvent used for membrane formation of an electronic transportation layer as the solubility 
parameter range of the electronic transportability matter contained in an electronic transportation 
layer is or less more than 7.0(cal/cm3) l/28.4(cal/cm3) 1/2 in a room temperature. 
[0182] Then, the dinormal octyl poly fluorene adjusted to the molecular weight shown above 
[Table 8] was used, and when the component structure shown in drawing 2 like [an example 35] 
was created, luminescence of the luminous efficiency shown in following [table 9] was obtained. 
[0183] 
[Table 9] 



/v-7 -ta. 
77TM 


1 mA/cnrf-crottfife 


(V) lnfc<cd/rrf) 


10.000 




60, 000 


100,000 


500. 000 


7. 80 


480 


1 . 000. 000 


7. 80 


480 



[0184] As a dinormal nonyl poly fluorene of the molecular weight 100,000 which set to -C9H19 
of a straight chain R in the repeat unit shown by [the example 37] and [-izing 1] Except having 
dissolved in the solvent (1ml each) which shows 0.1 7mg to following [table 10] as 5mg and lr 
(ppy)3, and having created the solution 2, when the component structure shown in drawing 2 like 
[an example 35] was created, luminescence of the luminous efficiency shown in [Table 10] was 
obtained. 
[0185] 

[Table 10] 







1 m A/ c n 




(V) 


mm (cdM) 




8. 30 


7.8 


450 


f h^an/^ 


8. 60 


7.8 


460 




8. 70 


7.8 


480 




8.80 


7.8 


4S0 


h;ux> 


8.90 





[0186] Even if a solvent changes from [Table 10], it turns out that dispersion in brightness is 
only less than 10%. 

[0187] This dissolution range can be adjusted and it becomes easy to choose the solvent used for 
membrane formation of the electron hole transportation layer located in a lower layer, and the 
membrane formation of an electronic transportation layer located in the upper layer by choosing 
the molecular weight of the polymer which repeats [-izing 1] and it has in a unit from [an 
example 36], and [an example 37] when the substituent shown as R during [-izing 1] is an alkyl 
group. And the laminating of the luminous layer and electron hole transportation layer which are 
constituted using the polymer which repeats [-izing 1] and it has in a unit, and the electronic 
transportation layer can be carried out with a wet method, and luminescence of the organic 
electroluminescent element of such structure is obtained. 

[0188] The dissolution range of the solubility parameter of the poly carbazole compound 
generated considering R in the repeat unit shown in [an example 38] and [-izing 2] as alkyl (- 
CnH2n+l) of a straight chain was measured. The measuring method was performed by the same 
approach as [experiment 1]. When considered as the molecular weight 10,000 of the used poly 
carbazole compound, the measurement result shown in following [table 11] was obtained. 
[0189] 
[Table 11] 



n 




±» 


TB 


0 


9.2 


8.9 


1 


9.3 


8.9 


2 


9.7 


8.9 


3 


9.9 


8.9 


4 


10.0 


8.9 


5 


10.6 


8.8 


6 


10.6 


8.8 


7 


10.6 


8.7 


8 


11.1 


8.7 


9 


11.1 


8.6 


10 


11.1 


8.6 


11 


11.8 


8.6 


12 


11.8 


8.3 


13 


11.8 


8.3 


14 


11.8 


8.3 


15 




8.2 



[0190] It turns out that the dissolution range can be adjusted with the carbon number of the alkyl 
group used as R during [-izing 2] from [Table 11]. 

[0191] Become easy to choose the solvent used for membrane formation of an electron hole 
transportation layer at this time as the solubility parameter range of the electron hole 
transportability matter contained in an electron hole transportation layer is or less more than 
8.9(cal/cm3) l/210.0(cal/cm3) 1/2 in a room temperature. Furthermore, it becomes easy to 
choose the solvent used for membrane formation of an electronic transportation layer as the 
solubility parameter range of the electronic transportability matter contained in an electronic 
transportation layer is or less more than 7.0(cal/cm3) l/28.4(cal/cm3) 1/2 in a room temperature. 
[0192] Here, 6mg was dissolved by 1ml 1,2-dichloroethane as PVK of molecular weight 
1,100,000, and the solution 1 was created. 

[0193] 0.1 7mg was dissolved in xylene 1ml as 5mg and Ir (ppy)3 as an N-alkyl poly carbazole 

compound of the molecular weight 10,000 which made R in the repeat unit shown by [-izing 2] 

the alkyl group (-CnH2n+l) of a straight chain, and the solution 2 was created. 

[0194] Polystyrene 2.5ml of molecular weight 50,000 was dissolved in cyclohexane 1ml as 

2.5mg and a binder giant molecule as PBD, and the solution 3 was created. 

[0195] The electron hole transportation layer of 50nm thickness was formed by carrying out the 

spin coat of the solution 1 for 1 second by rotational frequency 1500rpm on the ITO substrate 

(below Marketing ITO, and :20ohms / by Asahi Glass Co., Ltd., and **) which performed 

oxygen plasma treatment. The dissolution range of this electron hole transportation layer was 

8.9-10.0(cal/cm3) 1/2. 

[0196] Furthermore, the luminous layer of 20nm thickness was obtained by carrying out the spin 
coat of the solution 2 for 1 second by rotational frequency lOOOrpm on an electron hole 
transportation layer. 

[0197] Furthermore, vapor codeposition of aluminum and the lithium was carried out by 
evaporation rate 1 nm/sec so that a lithium might become 1%, cathode was formed in the last 
which obtained the 50nm electronic transportation layer by carrying out the spin coat of the 
solution 3 for 1 second by rotational frequency lOOOrpm on a luminous layer, and when the 
component structure shown in drawing 2 was created, luminescence of the luminous efficiency 
shown in following [table 12] was obtained. 
[0198] 
[Table 12] 



n 


1 m A/ c 




®E (V) 


&&(cd/nrf) 


5 


8.0 


460 


6 


8.0 


460 


7 


8.1 


460 


8 


8.2 


460 


9 


8.2 


470 


10 


8.2 


470 


11 


8.2 


470 


12 


8.3 


470 


13 


8 3 


460 


14 


8.4 


460 


15 





[0199] In N= 15, since a luminous layer dissolved at the time of electronic transportation layer 
membrane formation, the component was not able to be created. 

[0200] Except having changed the solvent of the [example 39] solution 3 into nitroethane, when 
the component structure shown in drawing 2 like [an example 38] was created, luminescence of 
the luminous efficiency shown in following [table 13] was obtained. 
[0201] 

[Table 1 3] 



n 


1 m A/ c 




SE (V) 


m& (cd/nrf) 


5 


8.2 


430 


6 


8.2 


430 


7 


8.2 


430 


8-15 





[0202] In N>=8, since a luminous layer dissolved at the time of electronic transportation layer 
membrane formation, the component was not able to be created. 

[0203] When the substituent shown as R during [-izing 2] according to [an example 38], and [an 
example 39] is an alkyl group, the dissolution range of the polymer which repeats [-izing 2] and 
it has in a unit can be adjusted, and it becomes easy to choose the solvent used for membrane 
formation of the electron hole transportation layer located in a lower layer, and the membrane 
formation of an electronic transportation layer located in the upper layer by choosing this alkyl 
group. And the laminating of the luminous layer and electron hole transportation layer which are 
constituted using the polymer which repeats [-izing 2] and it has in a unit, and the electronic 
transportation layer can be carried out with a wet method, and luminescence of the organic 
electroluminescent element of such structure is obtained. 

[0204] The dissolution range of each molecular weight when changing the molecular weight of 
N-normal octyl poly carbazole compound which generated R in the repeat unit shown by [the 
example 40] and [-izing 2] as -C8H17 of a straight chain was measured. When the measuring 
method was performed like [the experiment 1], the measurement result shown in following [table 



14] was obtained. 
[0205] 

[Table 14] 







±m 


TPS 


10, 000 


11. 1 


8.7 


60, 000 


10.6 


8.9 


100, 000 


9.9 


9.1 


500, 000 


9.7 


9. 1 


1 . 000, 000 


9.7 


9.3 



[0206] It turns out that the dissolution range can be adjusted with the molecular weight of the 
polymer which repeats [-izing 2] by [Table 14] and it has in a unit; 

[0207] Become easy to choose the solvent used for membrane formation of an electron hole 
transportation layer as the solubility parameter range of the electron hole transportability matter 
contained in an electron hole transportation layer is or less more than 8.9(cal/cm3) 
l/210.0(cal/cm3) 1/2 in a room temperature here. Furthermore, it becomes easy to choose the 
solvent used for membrane formation of an electronic transportation layer as the solubility 
parameter range of the electronic transportability matter contained in an electronic transportation 
layer is or less more than 7.0(cal/cm3) l/28.4(cal/cm3) 1/2 in a room temperature. 
[0208] Here, when the component structure shown in drawing 2 like [an example 38] was 
created using the poly carbazole compound adjusted to the above-mentioned molecular weight, 
luminescence of the luminous efficiency shown in following [table 1 5] was obtained. 
[0209] 

[Table 15] 





1 m A/ c 




SEE W 


aS&(cd/nf) ! 


10.000 


8.2 


460 


60. 000 


8.2 


460 



[0210] A solution 2 was not able to be created in molecular weight 100,000-1,000,000. 

[021 1] [Example 41] As a normal dodecyl poly carbazole of the molecular weight 10,000 which 

set to -C12H25 of a straight chain R in the repeat unit shown by [-izing 2] Except having 

dissolved in the solvent (1ml each) which shows 0.1 7mg to following [table 16] as 5mg and Ir 

(ppy)3, and having created the solution 2, when the component structure shown in drawing 2 like 

[an example 35] was created, luminescence of the luminous efficiency shown in [Table 16] was 

obtained. 



[0212] 
[Table 16] 







1 mA/c ri 






*Il£(cd/rrf) 




8. 30 


8.2 


440 




8. 60 


8.2 


460 I 




8. 70 


8.2 


460 I 




8. 80 


8.2 


460 ! 


k;ux> 


8. 90 






10. 00 




10. 60 


8.2 


440 


- hPX£ V 


11.10 


8.4 


440 




11.80 


8.4 


430 



[0213] even if a solvent changes - the dissolution of an electron hole transportation layer - if 
out of range, dispersion in brightness is only less than 10%. 

[0214] This dissolution range can be adjusted and it becomes easy to choose the solvent used for 
membrane formation of the electron hole transportation layer located in a lower layer, and the 
membrane formation of an electronic transportation layer located in the upper layer by choosing 
the molecular weight of the polymer which repeats [-izing 2] and it has in a unit from [an 
example 40], and [an example 41] when the substituent shown as R during [-izing 2] is an alkyl 
group. And the laminating of the luminous layer and electron hole transportation layer which are 
constituted using the polymer which repeats [-izing 2] and it has in a unit, and the electronic 



transportation layer can be carried out with a wet method, and luminescence of the organic 
electroluminescent element of such structure is obtained. 

[0215] as R shown by [the example 42] and [-izing 1] -- the following -- the place measured by 
the measuring method which shows the dissolution range of each polymer of molecular weight 
100,000 which repeats ** [-izing 1] and it has in a unit using the substituent shown in [Table 17] 
to [experiment 1] the following — the result shown in [Table 17] was obtained. 
[0216] The dissolution range shown in following [table 17] shows that the dissolution range can 
be adjusted with the carbon number of a substituent, as well as the case of an alkyl group when 
the substituent shown as R during [-izing 1] is an alkoxyl group or an aryl group. 
[0217] Become easy to choose the solvent used for membrane formation of an electron hole 
transportation layer at this time as the solubility parameter range of the electron hole 
transportability matter contained in an electron hole transportation layer is or less more than 
8.9(cal/cm3) l/210.0(cal/cm3) 1/2 in a room temperature. Furthermore, it becomes easy to 
choose the solvent used for membrane formation of an electronic transportation layer as the 
solubility parameter range of the electronic transportability matter contained in an electronic 
transportation layer is or less more than 7.0(cal/cm3) l/28.4(cal/cm3) 1/2 in a room temperature. 
[0218] Here, 6mg was dissolved by 1ml 1,2-dichloroethane as PVK of molecular weight 
1,100,000, and the solution 1 was created. 

[0219] 0.1 7mg was dissolved in ethylbenzene 1ml as 5mg and Ir (ppy)3 using the substituent 
shown in following [table 17] as R under [-izing 1] as a polymer of the molecular weight 
100,000 which repeats ** [-izing 1] and it has as a unit, and the solution 2 was created. 
[0220] Polystyrene 2.5ml of molecular weight 50,000 was dissolved in cyclohexane 1ml as 
2.5mg and a binder giant molecule as PBD, and the solution 3 was created. 
[0221] The electron hole transportation layer of 50nm thickness was formed by carrying out the 
spin coat of the solution 1 for 1 second by rotational frequency 1500rpm on the ITO substrate 
(below Marketing ITO, and :20ohms / by Asahi Glass Co., Ltd., and **) which performed 
oxygen plasma treatment. The dissolution range of this electron hole transportation layer was 
8.9-10.0(cal/cm3) 1/2. 

[0222] Furthermore, the luminous layer of 20nm thickness was obtained by carrying out the spin 
coat of the solution 2 for 1 second by rotational frequency lOOOrpm on an electron hole 
transportation layer. 

[0223] Furthermore, the electronic transportation layer of 50nm thickness was obtained by 
carrying out the spin coat of the solution 3 for 1 second by rotational frequency lOOOrpm on a 
luminous layer. 

[0224] Vapor codeposition of aluminum and the lithium was carried out to the last by 
evaporation rate 1 nm/sec so that a lithium might become 1%, and cathode was formed in it. 
Thus, when the component shown in drawing 2 was created, luminescence of the luminous 
efficiency shown in following [table 1 7] was obtained. 
[0225] 
[Table 17] 



R 




1 m A/ c n 




±H 


Tig 


«E (V) 


3^g(cd/rrf) 


C(CH 3 ) 3 


8.8 


8. 2 


8.2 


450 


C g H 5 


8.9 


8.2 


8.0 


460 


C b H 4 C H 3 


9.3 


8.7 


8.0 


430 


OC 5 H n 


8.6 


7.6 




OC 8 H 17 


9.3 


8. 2 


O C g H 1 Q 


9.7 


8.3 


7.6 


480 


CH 3 NH 2 


11.8 


10.6 


7.8 


470 


COOH 


8.6 


6.8 


8.0 


440 



[0226] Also when the substituents shown as R during [-izing 1] by [Table 17] are an alkoxyl 
group and an aryl group, the dissolution range of the polymer which repeats [-izing 1] and it has 
in a unit can be adjusted, and it becomes easy to choose the solvent used for membrane 
formation of the electron hole transportation layer located in a lower layer, and the membrane 
formation of an electronic transportation layer located in the upper layer by choosing this alkoxyl 
group and aryl group. And the laminating of the luminous layer and electron hole transportation 
layer which are constituted using the polymer which repeats [-izing 1] and it has in a unit, and 
the electronic transportation layer can be carried out with a wet method, and luminescence of the 
organic electroluminescent element of such structure is obtained. 

[0227] The laminating of such a luminous layer, an electron hole transportation layer, and an 
electronic transportation layer uses an alkoxyl group and an aryl group for the substituent shown 
as R during [-izing 1] like the case of an alkyl group, chooses the molecular weight of the 
polymer which repeats ** [-izing 1] and it has in a unit, and can form it also by adjusting the 
dissolution range of the polymer. 

[0228] [example 43] as R under [-izing 2] -- the following -- the place measured by the 
measuring method which shows the dissolution range of each polymer of molecular weight 
10,000 which repeats ** [-izing 2] and it has in a unit using the substituent shown in [Table 18] 
to [experiment 1] - the following - the result shown in [Table 18] was obtained. 
[0229] The dissolution range shown in following [table 18] shows that the dissolution range can 
be adjusted with the carbon number of a substituent, as well as the case of an alkyl group when 
the substituent shown as R during [-izing 2] is an alkoxyl group or an aryl group. 
[0230] Become easy to choose the solvent used for membrane formation of an electron hole 
transportation layer at this time as the solubility parameter range of the electron hole 
transportability matter contained in an electron hole transportation layer is or less more than 
8.9(cal/cm3) l/210.0(cal/cm3) 1/2 in a room temperature. Furthermore, it becomes easy to 
choose the solvent used for membrane formation of an electronic transportation layer as the 
solubility parameter range of the electronic transportability matter contained in an electronic 
transportation layer is or less more than 7.0(cal/cm3) l/28.4(cal/cm3) 1/2 in a room temperature. 
[0231] Here, 6mg was dissolved by 1ml 1 ,2-dichloroethane as PVK of molecular weight 
1,100,000, and the solution 1 was created. 

[0232] 0.1 7mg was dissolved in ethylbenzene 1ml (it is nitroethane only when R is CH3NH2) as 
5mg and Ir (ppy)3 using the substituent shown in following [table 18] as R under [-izing 2] as a 
polymer of the molecular weight 10,000 which repeats ** [-izing 2] and it has as a unit, and the 
solution 2 was created. 

[0233] Polystyrene 2.5ml of molecular weight 50,000 was dissolved in cyclohexane 1ml as 
2.5mg and a binder giant molecule as PBD, and the solution 3 was created. 
[0234] The electron hole transportation layer of 50nm thickness was formed by carrying out the 
spin coat of the solution 1 for 1 second by rotational frequency 1500rpm on the ITO substrate 



(below Marketing ITO, and :20ohms / by Asahi Glass Co., Ltd., and **) which performed 
oxygen plasma treatment. The dissolution range of this electron hole transportation layer was 
8.9-10.0(cal/cm3) 1/2. 

[0235] Furthermore, the luminous layer of 20nm thickness was obtained by carrying out the spin 
coat of the solution 2 for 1 second by rotational frequency lOOOrpm on an electron hole 
transportation layer. 

[0236] Furthermore, the electronic transportation layer of 50nm thickness was obtained by 
carrying out the spin coat of the solution 3 for 1 second by rotational frequency lOOOrpm on a 
luminous layer. 

[0237] Vapor codeposition of aluminum and the lithium was carried out to the last by 
evaporation rate 1 nm/sec so that a lithium might become 1%, and cathode was formed in it. 
Thus, when the component shown in drawing 2 was created, luminescence of the luminous 
efficiency shown in following [table 18] was obtained. 
[0238] 

[Table 18] 



R 




1 m A/ c n 




±H 




(v) 


Jgg(cd/rrf) 


OC 3 H 7 


10.0 


8.9 




OC 4 H 0 


10.6 


8.8 


8.0 


410 


C(CH 3 ) 3 


10.0 


8.8 


8.0 


400 


OC(CH 3 ) 3 


10.6 


8.7 


8.1 


420 


C B H 5 


10.0 


8.8 


8.0 


410 


C e H 4 C H 3 


10.6 


8.8 


8.0 


410 


CH 3 NH 2 


11.8 


9.2 


8.1 


400 


COOH 


10.6 


8.2 





[0239] Also when the substituents shown as R during [-izing 2] by [Table 18] are an alkoxyl 
group and an aryl group, the dissolution range of the polymer which repeats [-izing 2] and it has 
in a unit can be adjusted, and it becomes easy to choose the solvent used for membrane 
formation of the electron hole transportation layer located in a lower layer, and the membrane 
formation of an electronic transportation layer located in the upper layer by choosing this alkoxyl 
group and aryl group. And the laminating of the luminous layer and electron hole transportation 
layer which are constituted using the polymer which repeats [-izing 2] and it has in a unit, and 
the electronic transportation layer can be carried out with a wet method, and luminescence of the 
organic electroluminescent element of such structure is obtained. 

[0240] The laminating of such a luminous layer, an electron hole transportation layer, and an 
electronic transportation layer uses an alkoxyl group and an aryl group for the substituent shown 
as R during [-izing 2] like the case of an alkyl group, chooses the molecular weight of the 
polymer which repeats ** [-izing 2] and it has in a unit, and can form it also by adjusting the 
dissolution range of the polymer. 
[0241] 

[Effect of the Invention] The host agent used for this invention consists of conductive polymers, 
and since ionization potential is comparatively small, as for the organic electroluminescent 
element possessing the luminous layer which has such a host agent, luminescence of high 
brightness is comparatively obtained by the drive of a low battery, so that clearly from the above 
explanation. That is, luminous efficiency can be raised. 

[0242] Moreover, since the host agent which consists of the conductive polymer used for the 
luminous layer of this invention chooses the substituent in the molecular structure, and the 
molecular weight of a macromolecule and can adjust the dissolution range, it becomes easy to 



choose the solvent used for membrane formation with an adjacent layer slack electron hole 
transportation layer and an electronic transportation layer, and creation of component structure is 
easy for it. 



[Translation done.] 
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x [fti] Sr^osLmtatL-crrsa^osiafc 

t3*t-5.^»ffi/^>-^Sr. 1MB. 9 (cal/cm 
3 ) »/2feLl:10. 0 (ca 1/cm 3 ) "ifiTFtfclil 
1. 5 (cal/cm 3 ) i/2£Ltl3. 0 (cal/c 

m 3 ) "mTomm. mtn. 1 o. o<cai/c 

m 3 ) i/2 e ):0*#< 1 1. 5 (c a 1/cm 3 ) 1/25^8 



1 



I 




tons] ;»^ < ±.3B&2mmizm^&mi& 

f^*-*^ OTHt: 10. 60(cal/cm«) 
»/*) , -hox^y ( 1 1. 10(cal/cm 3 ) 

10. 0 (cal/cm3)'/2J;i)*£<ll. 5 

(cai/cmi) '/'ifci^&BKg-f s&arc&nif 

[0116] Srfc, ife&ffilEBlcRLT. Mffifcfcu 

T7. 0 <cal/cm3)i/W£>t{il3. 0 (c 

a i/cm3) " 2 a±.co®m8v<y*-?zirrmiit 

[0117] zm. ±M&mijbm&3cr>®mizm* 
mmt&tmsiizzixmftt&zbizji'). jehm 

*)£M%}$Z£ftl±.&it2>Zbtt t T%&. 

[0 118] #!£HJiT'teffl$ft!>g^£t;ju Kb HI 

vyo-hm. xrv^a-vm. a-nmnm. Ay 
? : Jx -y hi^m%b-<m%<?Mxm*tti& . 
[oii9] me, o±t,z. mmm%b' 

*jbwciww7 oumt. ^mMO^v9 ho 

[0 l 20] fcfc, ***/<9.x-* S Pli, =e;hr» 

SP= { ( AH-RT) /V> »/* 

-*(*tt: (ca l/cm 3 ) »/*) AHI4* 
sWKftJR (»tt:cal/mo l)t*l RJi^ftSg 
& (#&: ca 1/ (mo I K)) T*0, Ttttttt 

K) T*9. Vtttn^HI (JUtt: cm' 
/mo 1 ) Xthh. 

[0 1 2 1 ] 03Ji. ^^MoirMxv^ ho;p 

^•^yxm :: i-(rM2<^mmmxb' e ). ±iaE2-c 
*s*i*jim«aw>ii»is«p, «7ikaui6o«>»ie 
it, mmAo±iz [^4 0] ic**- pbd&£«>je 
?L^n .y 9 mm i m&iz wmixjEnra-v? 

EH 2 k HtlU= YHfiSJI 6 0k ^Sl 70k *mm 
[0 1 22] ifc, 04 {i. 44MBO*Vlx^hnA' 

s * •/ * *>sr 3 agraa-cft o , ±e@ 2 ? 



) 92003-77673 (P2003-7FA) 

AttflMtflEINfelcJ: VmtXtti&Me 1 
Lfclfcfc, Ktfftt*JI6 l±fc N ±E02k|S]«^Bt 
ffil7 0£JBj£* £WIZ8ta?1t6tl* . 
[0123] 

[SUM] (901011) y/W<-i>fy3y?n7h/ 
(WT^SkSd. ) 1. 100, 000tf>0fc6] 

■C5K3*t6PVKkL'C6mg£lml<91. 2^D 

[0124] Lit 1 7 ] -C^SflS 
XV7)\,*Vy (^S60. 000)kLT5mgk 
C-ftl 9] XOiZtlll r (ppy) 3 k LT0. 2m 

[0125]** Jk LTfflV^^V;^^^^ 
#y P ^<94 *y{k#T y i/xfrb nrFfflaft b 

ti, **veft5. 8eVk2. 2eVk"C*-5fe. 
[0126] BH^ hffJ£$y//t^M-?3-/U;i? 
'J 7to*VV^ V-TMtzt I r ( p p y ) 3 ( 5. 

3ev) iO^vw^yfc^xy^/Ht^U i 

r (ppy) 3 (3. 04eV) J: 0/h$VMg^««7J 

[0127 ] S^r^XvSftS^ff^o^ I TOUSi 
(rpJEITO, im^tiM : 2 0Q/D&T) fcjgfcl 
1 0 0 0 r p mT 1 WSlXtya- bt&Wz 
i 0 5 0 n m<0|gJI<9IE?Lf&3SJl£ft*:. 

[ o 1 2 8 ] s uz. mmmnzmm 2 zmm. i 

0 0 0 r p mt 1 imxvya- h-timzx *) 2 0 h 

[ 0 1 2 9 ] i 0 , K£Kl0- 3 PaT 

T, «^iS«k LT(-fc4 1)T^$^SA lq3^f 
«jSSlnm/secT5 0nm<O)i8Wt:^KL, fift 
^ s TA-5-«7Akyf- , 7A«r, l%k&5 
«t a tc^ilg lnm/sec T#ftt Lt Rtfttttft 
Lt. 02fc^tS^fl!)t$-^Lfe. 

[0 130] C^OSf, 7V (IE«imE, OTPt) . 1 
mA/cm' («SS?gJS. WTUt) -CSOOcd/m 3 

[0131] {itmummmi)xm2i: uti 

4] -e^SftSOXD-lkLTl 1. 2 5mgk [-ft 
5] -C^fUCBPkl/Cl. 25mgklr ( PP 

y) 3 kLT0. 1 7mgbJUyr&ft?t:h#=f-& 

10 0, 0 0 0CDJKUh*^t*7x-^kUT2. 5m 

gk**^uyim i (,z®fgtx. ®mzftf&it:m 
ma i9mm 1 ) k rw=h 2 c*rr*fli»*«« l 

3t. dCO^, 9V/lmA/cm2-C4 80cd/m2O 

[0 132] l^S£0il2)~[|£66W7) (JtK0!I2)~(lt 
«EW3) [flll 7] X7fiZtlh ; J;)l~?)V*9*f-)l>#» 

7iv*i<yi l zt5Vh*9+ivm(r>mby)\zTtl [^l ] 
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U 7/P* V >fc&%m1H-Rl*f<X 6 0, o o o Xk 

->tz. 

[01333 

[an 



UrkiS. [£2] K^Bt^OfBetf^fl 

itt*-X60, 000T*ofc. 
[0136] 
[£2] 



SIM 


R 


1 mA/cfi 






a£(cd/Frf) 


2 


OCH 17 


7.2 


440 


3 


C B HqCbHi7 


7.0 


460 I 


4 


C fi H*0CH a 


7.0 


470 


5 


CaHiaNHa 


It 


490 


6 


C i b H a t 


8.0 


500 


fcfc&ffl2 


C i fl H 33 


8.5 


500 


7 


OC 18 H 31 


8.2 


500 




OCieHsa 


8.7 


500 





R 


1 mA/cr 




«ff (V) 




8 


C a H 17 


7.5 




9 


OC.H,, 


7.5 


460 


1 0 


C a H s 


6.8 


47P 


1 1 


C a H 4, C H a 


6.8 


490 


1 2 


CgHiflNHa 


7.9 




1 a 


Ci B H aj 


8.2 


500 








5W 


1 4 


OC lB H s1 
OCiflHaa 


M 

8.9 


500 



[01341JJB mi) RkLTJB^I. 
^ISSIStflK&SJik*. |g»mE#±IH-*. RkL 

ttl SOTtfStU*. 

[013 5] (&tM8]MSBfefll4) U«fc0!I4)~ 
(ifc«^5) [flSl 7] IC^SftSvVrt^/kfr^M? 
U7A'3ri/>«rtM>')t:, Mfc2)(3i%S*i.*IM£L. 

2] 4n=RkLT^3ft6H&SSr*-t6i><0£fflVtf: 
\mt . GBfiM 1 ) fc HttCH 2 K^-f SmtiaSrffrS 



[ 0 1 3 7 ] JJB [£2 ] R04Sga#£<** 
Uk, mmSffLftth. RbLXWS&ixlTil* 

[0138] (SUM 1 5) ~(HISfll2 6) K-7**lk 
LTI r ( P py) 3 f:#i. TI2[*3] 
ft-^fcteffl L^*£Wt(90in 1 J k ®®£®2 fci* 
.-«mil»*fl*W:i:£*. [*3] fcw***** 

[0139] 
[H3] 







1mA/cr 




ft 

(nm) 




M(cd/nf) 


1 5 


[ft 2 0] 


M 


450 


545 


1 6 


Mb2 1] 




7,1 


290 


563 


1 7 


Mb 2 2] 


u 


550 


525 


1 8 


Mb 2 3] 




6.9 


360 


55* 


1 9 


Hb2 4] 


6.9 


50 


608 


20 


Mb 2 5] 


7.0 


510 


516 


2 1 


Mb2 7] 


7.1 


450 


545 


22 


Mb 2 8] 


71 


280 


563 


23 


Mb2 9] 


6.8 


540 


525 


24 


Mb 3 0] 


7-1 


360 


555 


25 


Mb3i] 


7.0 


40 


608 


26 


Mb 3 2] 


M 


16 


647 



[0140] [mtm2 7)«^j*«KfflV^A 1 q 3 

izmioxD- 1 zmttzimtimmi ltnmiz 

0 2 ijrtSHMIiSfc ffefc Lfc . dOB*. 7. 5V. 1 
mA/c m 2 T5 0 0 c &/m i (TM&?>%dtff%L>tl 

[0141] (mm 2 8)f&^ki£?f3li*J§tf>E£iE 

7L7n -y ?mtLX. 1413 3 ] fcjjrf B C P 
mzX^mm&O. lnm/'sec-C6nm<7>&JSt 
jftRLfcUtttt&ttM 1 ) k PMHC 1/CH3 ICS*-*-*? 
aBHtfl*tfc. 7. 2V, ImA/cm'? 

5 2 0c d/m<a|fte#)8£tfff6*lfc. 

[01423 (HM0ii2 ^m^&flkHrtsorafc*? 

JSjSO. 1 nm/secT5nm<0KJS(;:<£KU:<r 
k Attic LT04 (3Stf*Ftt3ifcmft Lfc. 



[0 14 3] ZW$* 6. 7V S lmA/cm2T5 0 
0 c d/ra'Ott&nft^ftfeftfc. 
[0144] mim3 0] IE?Ltt&ffl«0*m£.P VK*» 

(#?«6 0, 000) fc*^iaWi(*«IMl)i:H 
tt£B 2 fc ijr$*Fttii £ ffr£ L £ . 5. 8 

V. lmA/cm^SOOcd/m^ltfecOfBfoWf 

[0 14 5] 0gftM3 1]'#?ttl. 100. OOOO 
PVK6mg£lm 1051, 2 : J?aaJif>xmML 

t, mmizft&it:. c^bi7] -c^^s^v/pv 

yi^fvMft^/M-wv (4Hffii, ooo, oo 

0 ) k LT5mgfc I r (ppy ) 3 t LXO. 2mg 
k«-dfvk>lml tj§)»LT. «ia(2^B£L..^. 
[0146] [-fc40] X^tlhPBDb LX2. 5 
rngk^ y^S^kLT^iSO. OOOOdfJ 



i 



\ 



X+V>2. 5ml fc£S'7a'vSf-9-yiml{;:J§8?L 
[014 7] KSr5XvJa ! a«r1f : 5ro3t I TOWSLt 

(tpk i to , mm-tm ■. 2 0 q/dwt) tzmtg. 1 

£0$E» 1 0 0 0 r p mT 1 KVa- 
J 0 5 0 nm<9KJ?OIE?Li&j£Ja£:*§rt:. 
[ 0 1 4 8 ] 5 <c»fc. jE7(Jftam±f38iK2 *l9Hk 1 
0 0 0 r p mT 1 ^S^try 3- H-r^ffKJ: "5 2 0 n 

[014 9] j^±t3KR3*igNsftlOO 
Orpmtl Wffitty 3- 9 5 0 n m«0 

[0150] mmz. mgmmmmzx oxss 1 0-3 

P aft. 7A^=«W>fc.yf»<rA*, 'J^A#<1% 
fc£S> <k o KIHtitK lnm/sec -C*H« LTISEfil 
LT0 2 &7fi|ji*ffo£ LiZ . 

[015 1] £4)1$. 7. 8V X lmA/cm*"C4 8 
0 c d/m* <m&7)%3tt)mt>1\tz . 

[0152] (£11093 2) Hbl5)-C*SnSN-7 
x-)VXVil)VrtV-)V (^*1 0, 000) 5mg 
HvW^ 1 m 1 £®MLX®m2 Zttf&ltllM-ii 

Z<T)&i, 8. 2V. lmA/cm ! ?4 60cd/mi 

<nia&<?)%%jmt>titz. 

[0 1 5 33 imim3 3) (ft 18) •QmHtlhi'/fV 

*60. 000) fcLTSmg^j^VlmlfcjgA? 
LTiSSR 2 LfcfcWi (11*6011 3 2 ) mmiz® 2 

[0 1 543 <rtf>l$. 7. 5V, lmA/cm«t4 6 

0 c d/m 2 ffM^jn^thm^tiiz. 
[01 5 51 (H&KH34) (fcl8) T^SftSi'V^ 

*6 0. 000)ttT5mgtIr(ppy) 3 i:L 
TO. 1 7mgfcS:drvl^yimnC}§»LT^?S2Sr 

m itdmamm 3 3 ) t 2 

JlfcffrSU:. i<0^, 4. 5V. lmA/cmit4 

6 0c d/m* <nm&> W£tf'&t>tVfz. 

[0 1 563 (USSWSSJf'fbDT'^nS^Ojgt* 

[0 1 5 73 S55£fr2&i. TiEfcCHHU] tLX^ct 
tz. 

[0 1 583 l&HUIMx.l'irha&S*?**** 



2) §2 003-77673 (P2003-7 (A) 



<0*mfc&l>a£ft6mg£. if4AyfyimlC 

m 1 rom. mm^m. ■■ 2 oq/cmt) 

^O^jS-St, HSkSI SOOrpmT-l^l^tryn- 
M/C, 5 0nm<08lgt*<7)£«£ffr£U xXht- 

[0 1593 
[H4J 







■ ■ 


7.0S 




7. 30 




14 




7.54 




7.64 




7.74 


1-rMr> 


7.85 




8.13 




a 20 




8.30 




8.60 




a 70 




8.80 




8.80 




9.10 




9.20 




9.30 




9.60 I 




9. 70 




9.90 i 




10.00 ( 




i 10.60 I 




! 11.10 




! itto 




1170 



[01603 m^zTfrmMW^^—fi^tm 
ztimM&'^x—rmcommzmmv. ms 

( a ) W 05 ( b ) tcjjcf J: 0 K. Ztlt><r)®M 1 v 
Wz^hJZ t'-^r- 2 Cfx h 3 Sr^-ii-eii 1 0 
&1SISS5^ -eoSi, S5 ( c ) tc^-tJ: pt, rx 

[01613 SIBI* { ^IS-f £S«E^}Sj»»'«5^-^0 

[0 1623 C^^ffiffl tXA^ff^TS 100,0 

0 0«*W»Lfc. J§W©fflc083^mS:TH [S 

5 ] (C^rf. 

[01633 

[*53 
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[0164] 



n 




±» 




c 

0 


8.70 


7.85 


6 


9.10 


7.80 


7 


9.30 


8.13 


8 


9.60 


8.20 


9 


9. 90 


8.30 


10 


i 10.00 


8.30 


11 


10.00 


8.30 


12 


10. 60 


8.30 


13 


10.60 


8.60 


14 


11.10 


8.60 


15 


11.10 


8.60 


1*5 





toi65] z<r>m. mMmiz^ttiHEnmm. 

a l/cm3) »/iJSLhlO. 0 (ca 1/cm*) >/*JH 

mmw-*7x-f$mtfmmzti^x i . o (cai/ 

cm*P"J2U:8. 4 ( c a 1 /cm^ ) "i&TT&h 

[0166] *£T. #7*1. 100, OOOCOPV 
K6mg£lml<91, 2- i J?uux.?yXfflRL 

[0 167] (-fCDT^flS^OilLmfi^R^il 

8<9T/u*/M-c n H 2ntl ) fcUrfl^MlOO, 0 0 
O0)#Vy)U*Uyik&lfabLX5mgb I r (pp 
y) 3 fcL-CO. 17mgi:^if;Ky^lmlC 

®iS2£ffc£U:. 
[0168] PBDt LT 2 . 5mgJ:AM V^U^H 1 
bLXft?&5 0, OOO0)#OX1-Uy2. 5m \b 
Z*/?u^*VyimllZ®MlX. mmiftfSLl 

[0169] M%T : 5X'?9m&liT%'>K I TO^gJ: 
( rftfR I TO, Jfi^FttS! : 2 0 ft/OJilT) CfMK 1 
Z\B\&®Ll 500rpmTlfmzt:y3-h-t&mz 

immmmmffli\t8 . 9~io. o (cai/cm 

3)l/2?*OJt. 

[ 0 1 7 0 3 $ feic. MUISSff±aS»2 »BKR 1 
0 0 0 r p rat 1 WIS*. 0 2 0 n 

[0171]$ b\,z, mm±izmm *wm.i o o 

Orpmtl try a— KtS mz X 950nm(0 

W&)Vm&M iWzMiklz, T)V 5— ^i»fc U-f-^ 
'J^A*»l%i:^SJ:atl^jSKlnm/s 
e c ?&IK* LXmkmtfL IX® 2 t*«HFflttfc 

^B£L^t;-?>, Tie mei iz^tm^^m^ 

[0172] 
[H6] 



n 


1 mA/c rrf"C0>tel& 




5-8 




9 




480 


1b 


7.8 


480 I 


\\ 


7.8 


490 I 


12 


7.9 


4W 


13 


8.0 


5W 


14 


8.2 


500 


15 


! 8.4 


500 



[oi73] NS8-eii. mimmfsmtzmmtf 

[0174] mMM3 6)im3<omZa7a*:i-7 
9 y yfcSB5Lfc£0M±. (HSiW3 5)i:|iiat:02C 
^^flfit£ffti!cLrt:i:C:^ Tia [£7] fcij?t$& 

[0175] 
[117] 



n 


1 mA/cnrf"e<D14tt 


®ff (V) 




6 


7.? 


440 


6 


7.8 


450 


7 


7.9 


450 


8 


7.9 


450 


9 


8.0 


450 


10 


8.0 


4W 


11 


8.0 


460 


12-15 


******* 



[ o 1 7 6 ] n= 1 2~i 5T-<±» v&ffimfomtz 
%mmmLxL*?&. simnwc*$n&»-afc.. 

[0177] [JBI0I3 5] [JBIM36] 
[ftl] Sr^>5iiLW=*t4*^Oi§»effl^il 
*LT. [fl:i] ^0iiL#fi[^tl»a^#S-fflv> 

Taws*.***!* jEmm bwm&mt &m 

[0178] [3aBmHfcl]T*3*iMIO*L* 

&*<7)R£B3B<o-c 8 h 17 t u^xv^v/pjf^f-;^ 
mubmmzftitibzz. tis c*8] tcsrtsjs 

[0179] 
[3*8] 









TB 


10.000 


10.60 


7.85 


60,000 


10.00 


7.85 


100.000 


9.60 


B.20 


500.000 


9. 30 


8.60 


1.000.000 


9. 30 


8.60 



[0 180] [*8] fcj:9[fcl)*»0jBUIMM3ir 

[oi8i] zzx. mmm^atijEm&it 
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%te?>m&'-<5*-fmtfm&tzis^x8. 9 (c 

a l/cm s ) i/'JSLhlO. 0 (cal/cm') 

^S^^^-^EH^SaKfeV^t 7 . 0 ( c a 1 / 
cm') i/2jy_L8. 4 (ca l/cm») »'*JaTC** 

k «TManojftn(=ffl v * * »**aft uk & & . 

[0182] ±E [£8] fc*U^f*£B 

(WW3 5JI:H*tH2fc*t«Tfliatfl«tfci: 
TIE C*9] fc^»M9!WfcO«3(6Wlfe*ufe. 
[0183] 

[£93 





1 mA/crTfT?05tttt 


*E (V) l»*(cd/rrf) 


10.000 




60.000 


100.000 


500.000 


7.80 


480 


1.000.000 


7. 80 


480 



[0 184] [3BSW3 7] [fcl]T*3*l*ll9S 
L4LtirtaR*ftft0-C t H 1 tfcLfc4tfF*l 0 0, 

0 0 Qm?/iWArJ=&tf» 7)V*\s>b IX 5mg 
fc I r (ppy) 3 kt,T0. 1 7mgk£TiE [*1 

01 izmwm (41m 1 ) fc»WLTS»2*fWL 
fclSWi I&ftfl 3 5 3 k PHRicH 2 £^-ff!H48i§£ 
ft*Lfcfc£4. [«10] K^t5BK$Ws^Jt*«» 

[01853 



[^10] 



ftttt* 


SIRS 


1 mA/c r 




aff (V) 


S*(cd/rrf) 


1-^ □n^p/t^ 


B.30 


7.8 


450 




8.60 


7? 


460 




8.70 


7.B 


480 




8. 80 


7.B 


480 I 




8.90 





[oi86] mio)£mmmtixi>. n&Mi 



[0 187] (#lifc0!l36)kH«60«37)ka><cK [ft 
•1 ] *CRk tT^$flSS^«* { r/^;l^T*l.k 

Ol^fcfflOS&«£ji!iRL£<&&. *LT. lit 

astfl k lEmm t mmm t itmamtzx o mm 

[0 188] (9gtfl3 8)(ft2)(2i;3*l*tl9£L* 
m<r>RiWS&<r)T)V*)V (-C,,H 2llt ,) bLX&jSX 



ooobitibzz. tm [* 1 1 ] ic^-taijasstf 

[0189] 
[3111] 



n 




±1 


TfR 


Q 


ft 2 


8.9 


1 


A3 


8.9 


2 


&7 


8.0 


3 


! &9 


8.9 


4 


10l0 


A9 


5 


10.6 


8 8 


6 


! 10. G 


M 


7 


10.6 


8,7 


8 


11.1 




9 


11.1 


8.6 


10 


11.1 


8.6 


11 


11.8 


8.6 1 


12 


11.8 


8.3 


13 


11.8 


8.3 


14 


119 


8? 


15 




8.2 



[0190] «1 nJOMI^J+tRfcLTJBvv&T 

[0191] <IOf$, JEfLfS5SyiK**ni»iE?LI«}iStt 
tjHO&iSfft' <5 ^ - * &H#Sifi£fc 8 . 9 ( c 
al/cm') l / 2 J3Lhl 0. 0 (ca 1/cm 3 ) 

^»SA'5^-^ffiH*^Sfc:fe^T7. 0 (cal/ 
cm 3 ) »/2JjU:8. 4 ( c a 1 /cm* ) v*ISTT&h 

b vm&Mnjmiizm»hm*m&. i% < . 

[0 192] ZZX\ 1H-M.I, 10 0. 0 0 0<OPV 
KkLT6mg£lml«01, 2-y70DI^yCt 
#LT. ®?&l*fft£U:. 

[0193] Uk2)V*ZtihmmL&&4>(r)R*m. 
®.<r)T)V*)V& (-C n H 2B41 ) kbtifrHtl 0. 00 
o coN-r;^/p^y ttfrW—MC&tob LX 5 m g 
klr (ppy)jkUO. 1 7mgk$-^i^Wy 1 

m n:jgj» lt , mm 2 £f&£ L t: . 

[0194] PBDk 1/C2. 5msb'U ytflSftf- 
bVXfr?&50, OOOcWJ^f-W^. 5m lk 
tS^n^-fry 1 m 1 K}gj»bT. j8i«3 zm&L 
fc. 

[0195] iSSr5Xv«iaS:ff^ofe I TO£$Lk 
(rfflglTO, Jflfli^ttS: 2 0Q/DiaT) fci§f«l 

SrEHSai 5 00 rpm?imizv>a-v-t&mz 

immi<ommsmii8 . 9~io. o tcai/cm 

[ 0 1 9 6 3 § fet, jEfl^i*Jl±(cJ§?at2 JrHHslSl 
0 0 0 r p mX 1 a- ht&mz i. 0 2 0 n 

[01971 S4>t. mmuzmmsmmaoQ 

0 r p m X 1 t y a - h "f & * iZ X 0 5 0 n mO 
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LtzbZb, TIE [*1 2] t^t^^^O^Jt^ 

<c>*Ut. 

[01983 

[3112] 



n 


I ImA/c 




mff on 


WBE (cd/nrl) 


5 


8.0 


460 


6 


8.0 


460 


1 7 


8.1 


460 


8 


8.2 


460 ! 


9 


8.2 


470 


10 


8.2 


470 


11 


8.2 


470 


12 


9 3 


470 


13 


8? 


460 


14 


8.4 


460 


15 







[0200] [m&m3 9mm3<o®mz-bnxfy 

■K3QILfcl3Wi, (9BBS0!3 8Ji:H*fc:LTH2fcjR 
t*F«tttll«Ufck£*, TB [*1 3] 

[0201] 
[*13] 



n 


1 m A/ c 




■II (V) 




6 


8.2 


430 


6 


8.2 


430 


7 


8.2 


430 


8-15 





[ 0 2 0 2 ] N ^ 8Tli, ¥Hft^AKltt:%£JI6f 
MULT Li**. amifWtC&$r*->fc. 
[0203] [Hifi0il3 8] t [Hlfe^3 9] fcKJ: 
0. [ft2] *£RfcLTS$ft&»8*#7/Mf/P* 

[ ft 2 ] »k o ® i&tinzG-rz m-&fa<?>%Mma 

*IX. [ft2] £ll9£LJ|L&(c*rt-6ftdfr*J|jvi 

[0 2 04] (HS£W4O)(ft23-C^$it|.Ml0jgL# 
&*OR£ll3g?)-C 8 H, 7 i LT&SLfcN-y/UV/^ 

&#?*-Ctf)&fl?ffiffl£il!l5£Lrt:. 30150*8; 

»i. {m&utnmzft'ttzbz.b. tbc*i4] c 

[0205] 
[3114] 







±m 


TB 


10.000 


hi 


8.7 


60.000 


10.8 


B.9 


100.000 


9.9 


9.1 


500.000 


9.7 




1.000. 000 


9.7 


9.3 



[0206] [*14]feJ!»)[ft2)«i»)at»fflfe 
[ 0 2 0 7 ] IE7L8i&i IZlf ttli IBUt&tt 

wtojawflE/^^-^iaftfi^atysv^Ta. 9 (c 

a l/cm*) »/*atlO. 0 (ca l/cm^) »/«£t 
TT*>I> k iE7Lt§Ma<otKISfc:fflv^ HR L« < 

ffflt&i?*-?fta#3SMc&tvr 7 . 0 ( c a 1 / 
cm3 ) i/iJjU:8. 4 ( c a 1/cm' ) ^fiH??** 

[0208] ZZX. ±iS<^FfifclSSLfe^'J*^ 

iztmTmmft&itzbz^ th c*i 5] t^-r 

[0209] 
[#U5] 





1 mA/c 




«ff on 




10.000 


8.2 


460 


60.000 


&2 


460 



[02 1 0] #?ftl 00. 000-1. 000, 00 

0 ?\im& 2 aWCS 

[02 1 1] (£JSfl|41) (ft2)TS$*L4«»)jgL 
^tfWRS-iaacO-C.aH^tL^^JIlO. 0 0 

0<o/^v^Hr^;^ , J*;i'A*y-;ut LT5mgfc 

1 r ( P py) sbLXO. 17mgi:^T£ [#U 

6 ] iZTFtmm (#1 m l ) fcjf #USf«2 £ffc£Lfc 

WMi (hmw 3 5 ) t mmzm 2 &i??SHMffit*fM 
Lfct<r^ [^16] \,z^mmt<r>fmmhix 
a, 

[0212] 
[3*16] 







1 mA/cr 
Sff 00 




1-£na^q/t> 


8.30 


8.2 


440 




8.60 


8.2 


m 




8.70 


8.2 


460 




8.80 


8.2 


460 




8.90 






10.00 




10.60 


8.2 


440 




11.10 


8.4 


440 




11 8p 


8.4 


430 



[0213] mmtfgitix t>. jEmm?>m$ffl 

[0 2 14] (Hifc0WO)fc(HiS0J4 Ub frb. [ft 
2] WzRbLX7*ZiXhW&&ij i 7)i'*i)Vmxhhb 
3 . [ ft 2 ] £18 0 £ LJM&fcff*- &fi£tttf*JH«£ 



1 



<1 



MR-tiztizt*). zmt&mim&v* . tik 

*)jaWcHv*****»lUK4*. *LT, [ft 
2] fe*9iBt»tt«:»t**^*tJBv>T«Wt**i* 
fc jE7L«ii*» t U^ttaUB fc #aW»c J: O SI 

[0215] [HJS094 2] [ftl ] T^SilSRfc L 
TTE [«17] tS-fSMSSrffl^T, Klftl ] * 

g$ o s uwwc#*-* , ^Ffi loo, o o oos^tt 

jgLfckd"?), TE [£17] l£*f1S*W»&*ifc. 
[02 16]TE[£17] (SptflNNfflJ: 9. [ft 

[02i7] z<om. mMmiz-tttiimmm 

1fan0)mM&>* : ?X-f$fflti s WBL£t3^X8. 9 (c 
a 1/cm 3 ) WigLhl 0. 0 (ca 1/cm 3 ) >/«£[ 

jWaf^^-^ISHjiflMKCJSV^T 7 . 0 ( c a 1 / 
cm* ) '/«J2Lh8. 4 ( c a 1 /cm' ) "W?J>6 

[0218] -ICT. #=Hkl, 100, OOO^PV 
KfcL-C6mg£lm 14)1 , 2y7nni?ytSB 

[02 19] [ftl)*aRfcLTTE[*17)(3*&h. 

swt£*jiiv\ KiftijinosLmtttLTtrt* 

fl^PMlOO, 0 0 0OM-&*t LT5mgt I r (p 
py) 3 fctT0. 1 7 m g t frXf-A^V-tf V 1 m 1 

[0220] PBDfc!/C2. 5mgfcA>f y^S^F 
fcLT^H=-fi5 0, OOOcOiJcyxf-W-^. 5m It 
J^D^tyimlCigiU^ l§?8E3£ffcftL 

fc. 

[0221] IStr^XvJ&afcfrfro*: I TOS8LL 
(HJBRITO, JI«HPtt«: 2 0Q/DOT) (Zjgffi 1 
SOOrpmTlSia^Kya-h-fftWc 
J:950n mtoMJWJEflMMm*JB& Lfc. ZVlEfL 
KiUOffinai(i8 . 9-10. 0 ( c a 1 /c 

m 3) 

[ 0 2 2 2 ] 3 6 fc % ]EJL»aJI±K*«2 SBC* 1 
000 rpm-Cl^Xty3-h-rS*fc.t , )2 0n 

[ 0 2 2 3 ] «*K±WBa3 SrHHESl 0 0 

0 r p mX' 1 ffiSZty 3- b-f X 0 5 0 n raO 

[0 2 24]ftffc£, TA-S-^Afcy-f-^Afcfc, >J 
^A36»lXk**J:dWIE3»aKlnin/secTft 
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?*fl*Lfc fc £ % s TE(£ 1 7 ] £*4%B»t«>ft 

[0225] 
[£17] 



R 




1mA/fin 




±B 


TH 


me (v> 


a*(od/nO 


C(CH,), 


8.8 


&Z 


HI 


450 


C fl H B 


&9 


az 


ao 


460 


C a H 4 C H s 


9.3 


a7 


ao 


430 ! 


OC e H n 


ae 


7.6 




OC«H 17 


9.3 


az 


OCgH 1 e 


9.7 


a3 


7.6 


480 


C H a N H 2 


11.8 


10.6 


7.8 


470 


coqh 


&6 


a8 


ao 


440 



[0226] [£17] fc«fc9, [ftl] QtZRblX 

k * t , c«ta'3*^*«^t y -/ufcfcasw* z 

tizX*). [ftl] *K")jBL*ffi(cW*«^*«)» 
*IX. [ftl] **»)*UMtt:#*-*K 

[0227] dOJ: a &H3flI fc JEftM&N t 
KfcOMKi. T^Sf^ai^H^kHKfc, [ftl] + 

t=Rk Lt^sttsa^afcr^n^v^^ru-^ 

K [ftl ] MI9SL*ttMW-**£**> 

[0228] QM0I4 3] (ft2)+ORk LTTE(£ 
1 8]fcw*Wtt*JBVvt. Mft2)^«i0jgL*<4 1 
4H«10. OOOOM^^ft-Pfu^fS 
EB£. [fWl] KiS*«lJSirft-Cfflje Lfcfc<L£. 

TE [ft 1 8 ] (c*«*W»fc*ifc. 
[0229]TE[*18](=***K«M:9. [ft 
2] «fKRkL-CSrtS^**r/W3^^Stfcl±T 

o«siBrciSjB«H**iierc& . 

[0230] £<OB*, JEfLfiij^i^J til, EfL^tt 
WH^SJBK-' <5 ^ - ?ei!#SjlKfc^T 8 . 9 (c 
a 1/cm 3 ) i/ifcLtlO. 0 (ca 1/cm 3 ) 

TTb&tjEmmm<?)imizm^mmMii%< 

* - ?eH#2lBt*3 V 7 . 0 (cal/ 
cm3)«/2feU:8. 4 (cal/cm3)'/Jj^T-C«>S 

[0231] ZZX*. frHkl. 10 0. 0 0 0«0PV 
KkLT6mg^lm l<01, 2zS?nux.fyX1ffl 

ixmizmtt:. 

[0232] [ft2 ] 4><ORk LTTE [£18] fc^ 
?ft«Ba*Jft\ K[ft2] $rMS0EL»{4tLT 
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ftthftT&lO, 0 0 0 P)Miifob VX 5 m g fc I r 
(ppy) 3 tLTO. 17mgfc£xf-/Ky-tfyi 

U\ j§i$2£-fft£U:. 

[0233] P B D fc 2 . Smgfc^^^fr? 
fcl/t^ftSO. O0 0cO^UXf-U>2. 5m It 
n^-tf-y 1 m lfcH»tt. «fc3 Zftf&L 

fc. 

[0234] mmryx^&mzfiKiti i romwuc 

( flJK I TO. mmttM : 2 0 Q/OOT) 1 
SrHIteR 1 5 0 0 r p m? 1 ^(glxeya- mz 
X 0 5 0 nm?)|8JIomiii^£»{£U:. ,I<7)iE?L 
*8&Jl<D$j»iEBIi8. 9~10. 0 (cal/c 
m»)»/*?*->fc; 



[ o 2 3 5 1 s btz. ]Emmm±.izmai2 zmm 1 

0 0 0 r p m-C 1 ffl§lXV>3- hti&lZX 0 2 0 n 

[0236] $#>K, &mB::i8?&3 £01681 0 0 
0 r p mT 1 I^Xtry 3- h-t&VfcJ: ») 5 0 nm(0 

[0237] a^t:. r^s-^Afcu^At^r, u 

fW^iiii^CIHSl nn/s e cTft 
H»LTH«*»l*l,fc. ^^J: 3(=LT02t^r« 

3fc#»£*ifc. 
[0238] 
[3118] 



R 




1iTiA/cr 




±R 


T» 


ms. (V) 


$JK(cd/nf) 


OC 3 H, 


10.0 


8.9 




OC 4 H 0 


10.6 


8.8 


6.0 


410 


C(CH S ) 3 


10.0 


8.8 


8.0 


400 


OC(CH a ) 3 


10.6 


8.7 


8.1 


420 


C 6 H B 


10.0 


8.8 


8.0 


410 


C q H 4 C H 3 


10.6 


8.8 


8.0 


410 


C H q N H g 


11.8 


9.2 


8.1 


400 


COOH 


10.6 


8.2 





[0239] [*18]fcJ:9. Lit2 ] fflCRfc LX 

£#£fl§V ^Tffitf StiS&ftil fc JEFUKSfl fc YHtiS 
«fc*<S^StcJ:OSiST$. *Oi3&flS8tftfrl8x 

[0240] j: dKf&tmbJEmmbt&im 

fcRfc LT^^itSg^atT^n^ >-y|^>r 
ftfrjfln. IS [ft 2] H*9»UMi:fc#*-**att*> 

fctJoT 
[0241] 



1 0 2 4 2 1 tt:. ^m^mmtzm^&mfmm 

^*£3HKLT$f!?iEB£iSI8-C&$OT\ MMfc 

s jBUKSfl fc mmm b n&mzm u&mmwn 

[|»>®#&!89!] 

[01] ^TtSx Who/PS y^^co*^«jg 

[03 ] *ftHajmn^2 <ogim 
104 ] *mxom?mm.ff)m3 nmmm 

[05 3 ( a ) ~ ( c ) ®MW*7 IV 

10 wsm 
20 jEnmm 

4 0 

41 v-rm 

4 2 
60 
70 



( 
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mi] 



m2] 



[03] 



[04] 



1 



1 



t 

10 



p-42 



J 



J 



[05] 



7 

10 



L_ 



eo-^rf 

60- J 
40-^ 



1 



1 



20— -£ 



1 



T 

10 



eo-xi__ 



••in 



V 41 



7 

10 



(a) 



(b) 



(o) 
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F*-A(##) 3K007 AB02 AB03 AB04 AB06 AB18 

CA01 CB01 DA01 DB03 EBOO 
FA01 

4C055 AA15 BA02 BA11 CA01 DA01 
4C063 AA01 AA03 AA05 BB03 BB06 
CC04 CC12 CC52 CC62 CC92 
DD03 DD12 DD52 DD62 EE10 



